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‘URTHER OBSERVATIONS ON THE ROENTGEN- 
RAY TREATMENT OF TOXIC GOITER* 


H. MEANS, M.D., G. W. HOLMES, M.D 


ON 


INTRODUCTION. 

HISTORICAL. 

MetTHops. 
A. Thyroid Clinic. 
B. Calorimetry 
C. Roentgen-Ray Technic. 

’, CLINICAL AND MetTApsotism Data 
\. Exophthalmic Goiter. Early and late effects of treatment 
1 and 3; Figs. 1, 2, 3, and 4) 

B. Toxic Adenoma. (Table 2, Fig. 5). 

ILLUSTRATIVE Cases. (Fig. 6-15). 

DISCUSSION OF RESULTS. 
A. Reasons for believing that roentgen-ray has an action in toxic goiter 
B Types of cases suitable for roentgen ray. (Table 4). 


C. Proper use to make of roentgen-ray in toxic goiter. Relation to 


other sorts of therapy. Results to be expected; limitations 

CONCLUSIONS 

I, INTRODUCTION 

A study of toxic goiter with special reference to the results obtained 
with various forms of treatment, as shown by clinical and metabolism 
findings, was begun in this clinic in 1914.1. The forms of treatment 
that have been studied to date are the surgical procedures of ligation 
of vessels and partial thyroidectomy, and the exposure of the thyroid 
gland to the roentgen ray. In this work there has been close coopera 
tion between internist, surgeon and radiologist. Our aim has been to 
form an unbiased opinion of the relative merits and limitations of the 
therapeutic measures under investigation. 

*From the Medical Service and Roentgenologic Department of the Massa 

tts General Hospital, aided in part by a gift from Dr. William Norton 
sullard 

1. Means, J. H.: Basal Metabolism and Body Surface, J. Biol. Chem 
21:263, 1915 
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Several reports on this work have already appeared. The earlier 
metabolism data were published by Aub and Means in 1917,? and again 
in 1919,° and by Means.* In 1919 Holmes and Merrill discussed the 
method of giving roentgen-ray treatment, the dangers incident to its 
use, and the selection of cases.° A further report from the roentgen- 
ologist’s point of view was made by Holmes in 1921.° 

Our object now is to report in full the clinical and metabolism find- 
ings in certain cases treated by the roentgen ray during the last three 
years, and the end results in cases studied earlier, and to discuss the 
matter of the roentgen-ray treatment, its value and its limitations as 
we see them in the light of our experience up to the present time. 

Our discussion will be based on forty-four new cases of exophtkal- 
mic goiter and fourteen cases of toxic adenoma, as well as on nine 
cases reported earlier. This group does not include all patients that 
have been treated by the roentgen ray, but it does include those in which 
we feel that we have sufficient data to draw an accurate conclusion 
regarding the action of the roentgen ray. For example, cases with 
incomplete metabolism data and those in which surgical operations 
were performed coincident with the roentgen-ray treatment have not 
been included. The cases treated by surgery alone or by surgery and 
the roentgen ray at the same time will be discussed by our surgical 
colleagues in separate papers. The present discussion of the results of 
roentgen-ray therapy should be read in conjunction with those on 
surgery when they appear. 

il. HISTORICAL 

The discovery of the roentgen ray was announced by Rontgen in 
December, 1895. The significance of this discovery for medicine was 
grasped almost at once, and although at first attention was centered 
chiefly on its use for diagnosis, we find within the year suggestions that 
the rays had a therapeutic application as well. Lortet and Genoud,’ 


2. Means, J. H., and Aub, J. C Study of Exophthalmic Goiter from 


the Point of View of the Basal Metabolism, J. A. M. A. 69:33 (July 7) 1917 
3. Means, J. H., and Aub, J. C.: Basal Metabolism in Exophthalmic Goiter, 


Arch. Int. Med. 24:645 (Nov.) 1919. 
4. Means, J. H.: Hyperthyroidism: Toxic Goiter, M. Clinics N. America 
3:1077, 1920. 


5. Holmes, G. W., and Merrill, A. S.: Treatment of Thyrotoxicosis by 
Means of the Roentgen Ray, J. A. M. A. 78:1693 (Nov. 29) 1919. 
6. Holmes, G. W.: Some Observations on the Treatment of Hyperthy- 


roidism with Roentgen-Rays, Am. J. Roentgenol. 8:730, 1921. 


7. Lortet, L.. and Genoud. Tuberculose experimentale atténuée par la 


radiation Réntgen, Gaz. d'hop. de Par. 69:787, 1896. 
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example, believed that they could attenuate experimental tuber 


1 


losis infections, and Thomson ®* and others noted the burning effect 


the rays on human skin. Ina paper published by Bleyer * only two 


nths after the discovery of the roentgen ray, we find an interesting 


phecy that because of their resemblance to light the roentgen rays 
uld prove to have their place in therapeutics. Five months afterward 
speignes ** reported his attempts to relieve cancer of the stomach by 


e rays and, in July, 1897, Bergonie and Mongour reported their 


in cases of pulmonary tuberculosis. Bergonie,’* in January, 


897, remarking on Thomson’s discovery of the roentgen-ray burn, 


Tay 


bservations in the latter disease having been made by Senn in 1903." 


| 


predicted that further study would prove the therapeutic value of the 


ys. The first successful therapy was probably that of Freund,’* who 


1 March, 1897, reported his observations on a case of hairy pigmented 


| 


naevus which he had completely relieved by the rays. He was led to 


the roentgen ray in this case because of the observ: 


a) - 
s apparently could cause alopecia. 


We have been unable to determine beyond doubt who was the first 


use the roentgen rays in the treatment of goiter. The paper of 
k,"* who in 1900 reported some observations on cases of nontoxic 
is the earliest we have found. In 1902, F. H. Williams ™ 

‘ts that he had some encouraging results in the treatment of 

yphthalmic goiter by the rays. Pusey ** also was among the pioneers 


the irradiation of toxic goiter. It is interesting to note that the 


roentgen rays were used in goiter earlier than in leukemia, the first 


hnschr. 47:428, 


ind Therapie 
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In 1905, several papers appeared, among others those by Stegmann ** 
and by Gorl.® The latter makes the definite statement that the 
roentgen ray has a definite action on the thyroid, but adds that further 
study will be needed to show in what types of goiter it should be used. 
In the same vear Abbé * reported a case of exophthalmic goiter in 
which radium had apparently been of value. 

In 1907, C. H. Mayo* made the following statement: “We alse 
make use of the roentgen ray. From its known action on the lymphatics 
and the glands it exerts a favorable effect on the overactivity of the 
thyroid in exophthalmic goiter, and in some cases seemingly develops 
something of a capsule and partially changes the character of the 
tumor. While its effect may not be permanent, it is a valuable adjunct 
in preparing advanced cases for surgical procedure.” In the same 
year Freund* concluded that “roentgentherapy fulfills the causal 
indication in exophthalmic goiter in that it causes the morbid thyroid 
to dwindle. It works favorably on the body weight and on the nervous 
symptoms, and can diminish other symptoms such as palpitation, goiter 
and exophthalmos. Soft vascular goiters give the best prognosis, the 
symptoms clearing the more quickly the more recent they are.” (Trans- 
lation ours). 

Pfahler,** who was among the early workers in this field and also 
has kept up a consistent interest and study to the present time, was 
able in 1908 to collect fifty-one cases from the literature, forty-two of 
which showed good results after roentgen-ray treatment. His con- 
clusions at that time were: “1. Decided improvement may be expected 
in about 75 per cent. of the cases. 2. This improvement consists of an 
increase in weight and strength and gradual disappearance of Basedow 
symptoms. 3. Some improvement should be noted in a month and after 
from six to twelve treatments. 4. When the treatment is properly 
given there appears to be no danger, and I can see no objection t 


recommending the trial of a month in all cases.” 


18. Stegmann, R Die Behandlung der Struma mit Rd6ntgenstrahle: 
Munchen. med. Wehnschr. 52:1247, 1905 

19. Gorl, L Ein neues Feld fur die Radiotherapie ( Strumenbehardlung 
Munchen. med. Wehnschr. §2:944, 1905 

20. Abbé, R.: Exophthalmic Goiter Reduced by Radium, Arch. Roent. Ra 
9:215, 1905 

21. Mayo, C. H Goiter with Preliminary Report of 300 Operations on 
the Thyroid, J. A. M. A. §8:273 (Feb. 8) 1907. 

2?. Freund, R.: Die Réntgenbehandlung der Basedowschen Krankheit, 
Miinchen. med. Wehnschr. 54:830, 1907 

23. Pfahler. G. E.: Summary of the Results Obtained by the Roentgen- 


Ra Treatment f | xophthalmic G iter, New York M. J 88:781, 1908. 
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In 1916 Pfahler and Zulick ** made a complete survey of the lit 
ture to that date. They draw conclusions similar to those of Pt: 
ight years before. Among other things they say “We believe 
the trial of treatment (roentgen ray) for one series with an interv: 
f waiting of one month is justifiable in all cases, for if operation 
lecided on nothing is lost and many operations 
avoided.” They also point out that the 
toward both thyroid and thymus glands, 

} 


production of myxedema by too long treatment 


Of the more recent papers we should like t 


of Allison, Beard and McKinley,*® Fischer,?* 


The first two papers give reports of favorable r 
the roentgen ray. Crile, on the other hand, con 
plished nothing more than rest alone and, thet 
ason for making use of it in the management 
is always the danger in the evaluation | 
a bias on the part of the observer in favor of his own pet 
of treatment. The truth in regard to the best treatment for 
exophthalmic goiter probably lies somewhere between the views of 
enthusiastic surgeon and enthusiastic radiologist We have made ar 
honest attempt to avoid such a bias in this paper, and later on our 
thyroid committee (which is described below) will, as a whole, make 
report which, from the composition of the committee, is bound to be 


1 
| 


‘ly free from bias. The conclusions of Schlecht seem to us to | 


sort. They are not unlike those that we have drawn on the 


ur own experien 


cure of exophthalmic goiter 
] to be aimed 
ct extensive 


the severest ises, in those especially which there already 
ists a grave cardiac insufficiency. In other respects we stand in the position 
all cases of exophthalmi goiter 


course of interval 

rapy in which the roentgen-ray cedure plays a prominent r but without 

neglect of the other usual methods of treating the disea Material improve- 

t f the general condition, subsidence of the ubiecti lervous symptoms, 
of the capacity for wo will o n > acl ( I entg itheray 

Pfahler, G 

by Means 

Allison, R 

nent of Toxic 


Fischer, J 
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ne sometimes sees a decrease in the eye 


\mong other things, objectively « 
signs, without, however, their entire disappearance. Only in rare cases will 
he struma materially diminish. (Translation ours). 


lo the literature of the calorimetry of thyroid disease we can reter 
but briefly. The elevated metabolism in hyperthyroidism was discovered 


t 


by Magnus-Levy ** in 1895, and during the next twenty years a certain 
amount of research was done, but it was not until after the publication 
of the surface area formula of the Du Boises* in 1916 that the 
calorimetry of thyroid cases became a common clinical procedure. 
Since 1916, but more especially during the last three years, an extensive 
literature on the subject has appeared. The significance of basal 
metabolism as a functional test of the thyroid has been discussed 


sufficiently in other papers from this clinic. 


Ill. METHODS 


Thyroid Clinic.—All patients with thyroid disease coming to the 
Massachusetts General Hospital are referred to a special thyroid clinic, 
where they are seen by members of the medical, surgical and roentgen- 
ray staff in consultation. A program for the treatment of each case 
is mapped out, and the period of treatment and study begins. An 
attempt is made with all new cases of toxic goiter to start with a period 
in the hospital ward. This is not always possible. Special records are 
kept of the clinical condition and progress of each patient, and frequent 
observations of the basal metabolism are made. The members of the 
staff holding these thyroid clinics constitute a committee for the study 
of thyroid disease. As pointed out earlier, this report is merely one 
phase of the work of this group. It is published now because it seems 
sufficiently advanced to warrant certain definite conclusions. These 
conclusions have been concurred in by the surgical members. It is 
proposed, however, to publish later a combined opinion of the committee 


is a whole on the treatment of toxic goiter in all its aspects. 


Calorimetr The calorimetry is carried out with apparatus of 
the Benedict type; the technic used has been sufficiently discussed in 
29. Magnus-Levy, A Gaswechsel bei Thyroidea, Berl. klin. Wehnschr. 
32: ta) R95 
30. Du Bois, D., and Du Bois, E. | Formula to Estimate Approximate 
S ce J Arch. Int. M 17:8 Tune) 1916 
31. Means, J H Studies f tl Basal Metabolism in Disease and Their 
tance in Clinical Medicine. Boston M. & S. J. 174:864, 1916; Determina- 
tion of tl Basal Metabolism as a Method of Diagnosis and a Guide to 
Treatment, J A M \. 77:347 J lv 3) 1921 Means, J H., and Burgess, 
VW Basal fetabolism i Nontoxic Goiter and in Borderline Thyroid 
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or comparison with the patients’ metabolism 


yr Our cases Of toxic goiter with 


Method of Treatment.—In treating 
roentgen ray, we have proceeded on the principle that the ettect ot 
the radiation will be greater (1) the larger the amount of radiation 


l 
absorbed, and (2) tl 
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1e more active and less stable the cells composing 








the gland are at the time of exposure. In developing our technic we 





ossible dose without injury to the skin, we 






al boas 


hort wave length, a long target skin distance and three or more portals 





of entry. In the selection of cases, only those ive been chosen for 





treatment which showed definite signs of glandular hyper-activity (both 






linically and in the metabolism). 


The formula for dosage has been varie 





id has been changed from time to time in attempts to increas« 
the effect. At no time has the accuracy in measuring the dose been a 


cases, al 






that could be desired. Some of our failures 





least may be due to 





nsufficient dosage, as we have been especially careful not to produce 





permanent injury to the skin. ‘With a probable error in dosage of 2: 





per cent., if we continually avoid an overdose, the resulting dose may 





be sometimes as small as 50 per cent. below that intended Che skin 





patients suffering from hyperthyroidism is more sensitive than the 





skin of normal persons. We have found a reduction of at least 






cent. necessary if reddening and tanning are to be avoided, and it has 





é AP nea aeccrlia cnhticeteaata 





been our experience that even the slightest tanning may be followed 
y permanent injury to the skin, such as atrophy and telangiectasia 
\ny tanning or reddening, therefore, must be avoided in all but severe 





ses 1n old women and in men. 






The effect of the radiation is undoubtedly increased by repeating 





exposures, and if the exposures are given oftener than once in three 






veeks the effect is cumulative. 









Taking advantage of this fac € e have tried ftollo ne thy origit 
‘ ‘ - . ' . 1 ' 7 
se DY fractional aoses sufficient to keep the tissues saturate ut 
all ee oe ae Saas ‘al I eee 4 
small number of cases tried, we have not observed any improvemet 
+1 ; ] +] ] f - VW) ; +1 +7 | 1 
: r the usual method oft exposure. \Wnatevel e ime 1 employe 
it is not advisable to continue the I tment ¢ I t 
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fit has been obtained 
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In the majority of cases reported in this paper, the exposures have 
been made at 8 inch target skin distance, using a Coolidge tube 
energized with a rectified current of a voltage capable of breaking an 
8 inch air gap between blunt points. The rays have been filtered 
through 4 mm. of aluminum and one thickness of sole leather. The 
exposure time and the number of milliamperes passing through the 
tube are varied somewhat, but their product has been kept fairly con- 
stant, from 35 to 40 milliampere minutes being the usual exposure. 

For the past year, we have not given any treatment of less than 10 
inch target skin distance, and have given several at from 12 to 16 inch 
distances. This increase of distance, of course, requires a correspond- 
ing increase in time of exposure. Three areas are exposed, one on 
each side of the neck over the thyroid region, and one over the upper 
part of the sternum in the region of the thymus. The size of the areas 
exposed has varied considerably but has usually been a square with 
a diameter of about 3 inches. 

Recent studies by Friedrich,** Duane *° and others have shown that 
increase in the size of the area exposed increases to a considerable 
extent the effect of the radiation in the deep tissues, because of the 
amount of secondary radiation produced. Ignorance of this fact, and 
failure to keep the size of the radiated fields uniform, may have 
resulted in variation of doses. At present, we are using a measured 
field. 

As already indicated, the interval between treatment has usually 
been three weeks. Any shortening of this period is likely to produce 
tanning and should be avoided, except in selected cases. 

At each treatment, a prescription indicating the various factors from 
which the dose is computed is written and signed by the physician in 
charge of the treatment. The actual giving of the treatment is done by 
graduate nurses especially trained in roentgen-ray technic. In this way 
a double check is kept on the dosage. Wooden tables are used to avoid 
danger from electric shock, and all parts of the patient’s body are pro- 
tected, except the part being treated, from scattered rays by ray 
proof cloth. 

IV. PRESENTATION OF DATA 

As we have indicated earlier, this study is based on two groups of 

cases. One group comprises those cases treated within the last three 


years; the other group consists of cases treated before the war. The 


3. Friedrich, W., and Kroenig, B. (Translated by Schmitz): Radiation 
Therapy, Ed. 2, New York, Rebman Co., 1922. 
35. Duane, W.: Personal communication. 
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former will serve for an analysis of the early effects of 
therapy, the latter for a study of end results. 


2 and 3, the dat: 


The data on both groups is given in Tables 1, 2 
the recent group being given in Tables 1 and 2 

To visualize the progress of the disease, charts are rather more eas\ 
of interpretation than tables. We cannot take the space to give the 
ndividual charts of all our patients. A study of certain composit 
charts, however, may serve a useful purpose. We will present thes 


rst and then discuss certain individual cases to illustrate special points 


THE Recent Series: E-vrophthalmic Goiter—Of our fift 
new cases, forty-four were cases of exophthalmic goiter and fo 
were cases of adenoma with hyperthyroidism (toxic adenoma). It will 


be best to examine these separately. 


Of the forty-four exophthalmic goiter cases, sixteen showed little 


~ 


or no improvement; eight of these came to operation later and wer¢ 


apparently cured. Of the twenty-eight cases in which there was 
improvement, twelve were apparently cured and sixteen were improved 
but were not rendered entirely free from hyperthyroidism. No cases 


seemed to be made worse by the treatment. Two patients who were 


improved but not cured were later subjected to operation. One of these 
patients died following operation. So far as we know she is the only 
patient out of the fifty-eight under discussion who has died 

An impression of the usual effect of the roentgen ray in those cases 
of exophthalmic goiter in which it has any demonstrable effect (64 per 
cent. of the cases in the present series) can be obtained from a study of 
composite charts. In Figure 1 we have shown the composite metabol 


ism, pulse and weight curves of the twenty-eight patients who 


improved. It will be noted that there is a rapid fall in pulse (from 


to 89) and basal metabolism (from + 55 to + 21 per cent.) and a 


orresponding gain in weight (9 per cent.) in the first four months of 
treatment, during which time the patients received, on the average, five 


treatments. No further significant drop in pulse or metabolism curves 


1 


occurred in the next six months, in spite of more treatment I 


second year there was a slight drop 


36. In this paper, as in the previous papers by Means and Aub ‘ the cases 


ire referred to by their laboratory numbers. In the paper by Holmes," however, 
they are referred to by the roentgenologic department number So that the 
reader may identify the cases that appeared in Holmes’ paper and in this paper 
following key is give: 
horatoryv No Roentge 
224. 


506 
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ARCHIVES OF INTERNAL MEDICINE 


This chart is made in a somewhat peculiar way. We wished to get 
all available cases into the early portion of the curve, but it will be noted 
that some drop out from time to time, so that fewer cases were used 
in the later than in the earlier portion of the curve. 
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Fig. 1.—In this and in all the other charts, the perpendicular rulings are 
at intervals of one month. The solid black line denotes basal metabolism (per 
cent. variation from Sage Institute standards), the interrupted line represents 
the pulse rate, and the dotted line represents body weight. In Figures 1 to 5 
the weight is expressed in per cent. of the initial weight which is taken as 100 
per cent. Figures 1 to 5 are composite, the remaining figures are individual 
charts. Roentgen-ray treatments are denoted by X. Activity in Figures 1 to 5 
is shown in the following manner: 1, denotes complete rest in bed; 2, partial 
rest; 3, following usual occupation. For the composites these figures for all 
individuals composing the composite are averaged 


wT = eno, 
-- 


Se eee OP oe 


Figure 2. 


To answer what might be an objection to this method of charting, 


we have in Figure 2 shown the composites of the eleven cases in which 
our data run through twenty months. It is interesting to note that this 
chart is nearly identical with the first. The drop in this instance in 
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Composite Chart of 6 Cases receiving 9 or more Treatments. 
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four months is in the pulse, from 113 to 89, and in the metabolism, 
from + 56 to + 24 per cent. The weight increase was 8 per cent. A 
further drop of 2 or 3 points occurred in the fifth month, and then 
there is the same plateau seen in Figure 1. 

To get some idea of the relation of the number of treatments to the 
effect, we have separated the cases shown in Figure 2 into a group 
(Fig. 3) of patients receiving seven treatments or less, and those (Fig. 
4) receiving nine treatments or more. 

Both these charts are similar in general contour to the previous 
ones. The cases averaged in Figure 3, receiving the smaller number of 
treatments, are not unnaturally the milder ones. In this group the 
pulse and metabolism both assume normal levels at the end of four 
months, the former falling from 107 to 75 and the latter from + 43 
to +7 percent. Furthermore, they stay at these normal levels through 
the twentieth month. 

In the more severe group, shown in Figure 4 and receiving more 
treatment, there are similar drops in pulse and metabolism curves and 
rise in the weight curve. The drops in the first two, however, do not 
bring them by any means to a normal level ; the pulse falls from 118 to 
97 and the metabolism from + 68 to + 34 per cent. in the first five 
months. From then on, through the next fifteen months, there is only 
a further drop of 10 points in pulse and metabolism in spite of con- 
tinued roentgen-ray treatment. 

RECENT Series: Toxic Adenoma.—Turning now to the cases of 
toxic adenoma we find that all the patients showed improvement with 
roentgen-ray therapy and five were apparently cured. The composite 
curves are shown in Figure 5.** The character of the curves is quite 
different from that of the exophthalmic goiter patients. The drop in 
pulse and metabolism is far more gradual. So, too, is the gain in 
weight. Nevertheless, in the group as a whole a normal pulse and 
metabolism level is finally reached. 

PREWAR Series: Exophthalmic Goiter—In the report published 
in 1919 by Means and Aub* were given the data on fifteen patients 
with exophthalmic goiter treated by roentgen ray alone. We have 
attempted to get end result data in all of these cases. Three patients 
have been lost, three have died; the remaining nine have been to the 
laboratory this spring (1922). 

A summary of the data already published for these, together with 
the data just received, is given in Table 3. 

t will be noted that six of the nine patients have normal metabolic 
rates five or six years after their first treatment; another has a slight 

37. Two cases in Table 2 are not included in the composite because of 
insufficient data (Cases 26 and 440 
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elevation, + 15 per cent. She, however, had no clinical symptoms or 
signs and like the six with normal rates was apparently in good health 
[wo others still had elevated metabolism and clinically were better but 

well. Both patients had been advised to submit to an operation in 
1919 but had refused. 

V. ILLUSTRATIVE CASES 

We have previously emphasized the importance of the chart in 
following the progress of toxic goiter or myxedema, and pointed out 
that with the patient with thyroid disease the clinical chart serves the 
same purpose that it does in the fever patient. In thyroid disease, 
however, we plot not pulse, temperature and respiration, but metabol- 


ism, pulse and weight. 
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We cannot conveniently give the charts of the fifty-eight cases in 


} 


the present series; certain of them have appeared elsewhere,” * ‘ 


others we will give now, and for the remainder the reader is referred 
to Tables 1 and 2, which contain all the essential data, though not in 
raphic form. 
The charts shown here are chosen to illustrate certain type reactions 
ind special points. 
We will discuss, first, the findings in three patients who responded 


very favorably to roentgen-ray therapy. 


REPORT OF CASES 
Case 376.—Mrs. R. N., a Jewess, aged 27, had had toxic symptoms for one 


ear and a goiter for four months. The symptoms began after an attack of 
fluenza. She had had no treatment previous to her first visit to the hospital 
She had slight, but definite, eye signs, slight soft symmetric enlargement of the 
thyroid with bruit, and a slight tremor. It was felt that she had typical but 
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ore than moderately severe exophthalmic goiter. She has received no 
ment except nine irradiations. She has even kept at her usual mode of 
lite—housewife—and has done her work as usual 

Her chart is shown in Figure 6. Her metabolism began to drop after four 
: treatments and reached normal after nine. The curve stayed at the normal 
level for the next eighteen months, and she has been relieved of all symptoms. 


t 















lo date, it seems to be a complete cure 

Case 803.—Miss P. S., graduate nurse, aged 35. Trouble began six months 
before we saw her. After getting very tired physically, she developed pa/pitation, 
narked asthenia and weight loss. She had slight but definite eye signs, slight 
fulness of the thyroid without bruit. slight but definite tremor and warm moist 
hands. A diagnosis of exophthalmic goiter was made and she was started on 
roentgen-ray treatment. The chart is shown in Figure 7. She gave up her work 
for the greater part of a year, but in other respects was reasonably active. The 
; only treatment was the roentgen-ray \s the chart shows, metabolism and pulse 
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t 
Fig. 6.—This chart and Figures 7 to 14 inclusive are constructed like the 
preceding composites, except that body weight is given in kilograms, and activity 
ci is shown by shading instead of by numbers; full black = rest in bed, half black 
" partial rest, all white usual mode of life. 
curves reached an essentially normal level in six months and have stayed so 
tor ten months more. She has been back at work for four months without 
. tt > ' - , * . 
j ill effect. Her work is caring for a psychopathic patient and is not easy 
| Case 802.—Mrs. F. S., a Jewess, aged 26, who for eighteen months had 4 
nos, thyroid enlargement and the classical symptoms of hyperthy - 






She had had no treatment when we first saw her \ diagnosis was 
le of exophthalmic goiter of moderate severity, and a course of roentgen-r: 









treatment prescribed. She came into the hospital for a fortnight. Her roentgen- 
ray treatment was started and then sl} her usual lite. The 
chart (Fig. 8) shows a rapid fall in metabolism and pulse, reaching normal 


in four months, and a marked gain in weight. The high result of July 21, 1921, 





1e went home and led 











; was at a time when she was starting a pregnancy Seen again Noy. ?. 1921 
| she was five months pregnant, her metabolism was normal, and everything was ’ 







| going smoothly. We heard from her when nearly full term (March 15, 1922), 
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Fig. 7—The solid line indicates basal metabolism; interrupted line, pulse rate; 















































lotted line, body weight Activity is shown by shading; solid black squares 
ndicate rest in bed; half black squares, partial rest; white squares, usual 
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and there were still no symptoms referable to hyperthyroidism. Her baby was 
born at full term on March 27; normal delivery. On May 10 she was clinically 
well and had a normal metabolism. 


The next three cases illustrate improvement under roentgen-ray 
treatment followed by relapse. The first portion of the story and the 
charts of two of the patients were published a year ago (June, 1921).™ 
The events which have occurred since then in each case are instructive 
and make it seem worth while to republish the charts, bringing them 


up to date. 
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The solid line indicates basal metabolism; interrupted line, pulse rate; 

line, body weight. Activity is shown by shading; solid black squares 

rest in bed; half black squares, partial rest; white squares, usual 
life. 

Case 319.—Miss E. T. C., aged 38, with a recent and mild form of exoph- 
thalmic goiter. The chart as shown a year ago showed a steady improvement 
and return to normal under roentgen-ray treatment alone up to the fourteenth 
month. An observation in the twenty-first month, however, showed a rise 
The remark was then made, “This rise may or may not be of importance. But 
it illustrates .. . . ..the usefulness of the chart, for it puts us on our guard 
against a possible relapse which we might have missed on the basis of the 
clinical picture alone,” for there were no symptoms at that time. The chart 
given now (Fig. 9) shows that the relapse did materialize, though it was a 
mild one, and that it is again being controlled by roentgen-ray treatments 

Cast 603.—Miss M. M. The chart of this patient when first published 
showed the events of a year. Now we add a second year. This patient has 
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who operated. Jan. 27, 1922, she wrote us that she was very much improved 
following the operation. 

Case 633.—Mrs. M. M., aged 37, had an adenomatous goiter with hyper- 
thyroidism. She had had symptoms of hyperthyroidism for two years when 
we first saw her. Her chart (Fig. 13), shows that a first course of treatment 
caused some improvement. Then there was a slight relapse, but a second 
course brought about an essentially normal state and at the same time the 


goiter disappeared 

Of the prewar series there are two cases in which the recent events 
are sufficiently interesting to deserve individual note. The early his- 
tories of both of these have already been published.* 

Case 48.—Mrs. E. N., aged 30, had had exophthalmic goiter for four and a 


half years when she first came to us. The chart as originally published shows 
a drop in metabolism of about 20 points coincident with rest in bed and the 


Fig. 11—The solid line indicates basal metabolism ; interrupted line, pulse rate 
dotted line, body weight. Activity is shown by shading; solid black squares 
indicate rest in bed; halt black uares, partial rest; white squares, usual 


le of life 


two roentgen-ray treatments There was then a period of 
h there was no treatment but partial rest. She gained some 
ulse fell somewhat, but her metabolism showed no drop 
rk (housewife, family consisted of husband, two cl 
After four months of this a further gain in 
in metabolism and a slight gain in pulse. More vigorous roen 
ment was then started and with no other change there was 
vement, with fall in pulse and metabolism which extended over 
months. Two years later she was clinically much bett 
lism elevation of +25 per cent. She reported again in 
ponse to a letter. The metabolism now was +15 per cent 
1. The most interesting feature of this case is the prompt fall 


well. 
lism and pulse coinciding with the resumption of roentgen-ray 


S., was a Jewish barber, aged 24. The last published 


follows: “This case illustrates as well as any we have. a 
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ery toxic type of exophthalmic goiter, with steady improvement and ultimate 
plete recovery following essentially no therapy whatever beyond six roentgen 


I 


ray treatments.” The events subsequent to the time this note was made (May 


4/14) are interesting 
May 16, 1921, he reported of his own accord and said that for six months 
had been feeling weak and rather dopey, though he had kept at his work 
[he clinical picture was the classical one of myxedema. The metabolism was 
20 per cent. He was started on thyroid, which quickly controlled the symptoms 
brought the metabolism to a normal level. The progress and dosage of 


roid is shown in the chart. The last observation which shows a drop t 15 


er cent. was after he had been off thyroid for about ten days because of his 


ing’ in the Massachusetts Charitable Eye and Ear Infirmary for the removal 
. : 


a small fibroid tumor of the vocal cord 
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VI. DISCUSSION 


] 1 


[he objects we had in mind in undertaking this research were to 


’ ‘ P 
] ] 


find out whether roentgen-ray therapy in toxic goiter did any good or 


7 
irm, and, if the former, whether it works in all cases, what the manner 
] 


its action is and whether the effect is permanent; also to « 


ossible in what types of cases it worked best, provided any evidence 
is secured of its working at all. 


some of these 


The data presented here, we believe, throw light or 


blems. In the first place, in the recent series there were two out 
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of three patients with exophthalmic goiter who showed a noteworthy 
fall in pulse and metabolism coincident with exposure of their thyroid 
and thymus glands to the roentgen ray. This has led us to believe that 
in these cases the roentgen ray had a beneficial effect. Plummer * has 
objected to this conclusion on the basis that the natural course of 
exophthalmic goiter is a most uneven one and that improvements and 
relapses may occur at any time spontaneously. Therefore, he felt that 
our data proved nothing regarding the effect of the roentgen ray. He 
may be right. He remarked, and we deplore, the lack of control cases. 
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Fig. 13.—The solid line indicates basai metabolism ; interrupted line, pulse rate ; 
dotted line, body weight. Activity is shown by shading; solid black squares 
indicate rest in bed; half black squares, partial rest; white squares, usual 
mode of life 


3ut until someone produces a satisfactory experimental exophthalmic 
goiter, controls will only be secured by chance. It is not permissible 
deliberately to withhold treatment from a group of patients with 
exophthalmic goiter for the sole purpose of accumulating scientific 
facts, nor would any but the very exceptional patient permit it should 
the attempt be made. 

Until the study of exophthalmic goiter can be made experimentally, 
then, we shall have to get along without untreated controls, and gleat 


38. Plummer, H. S.: In discussion of present paper when it was read in 
sstract before Association of American Physicians, May, 1922. Tr. Ass. Am 


Phys., 1922. 
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what information we can by the methods open to us. This difficulty 
applies to the study of many clinical problems. It is by no means con- 
fined to exophthalmic goiter. Does the dietetic treatment of peptic ulcer 
lo any good? Nobody knows in Plummer’s sense. Patients with 
peptic ulcer get well with no treatment sometimes, just as exophthalmic 
goiter patients undoubtedly do in some instances. 

If we accept the theory that the symptoms manifested in hyperthy- 


roidism are due to increased activity of the cells composing the thyroid 
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Fig. 14—The solid line indicates basal metabolism ; interrupted line, pulse rate; 
lotted line, body weight. Activity is shown by shading; solid black squares 
ndicate rest in bed; half black squares, partial rest; white squares, usual 

de of life. 


gland, then the application of any method of treatment which is known 
to inhibit or destroy cell function would be rational. 

What, if any, evidence have we that in the roentgen ray we have 
uch an agent? 

It has been repeatedly shown by laboratory investigations that if a 
living organism be exposed to irradiation, retardation of growth, inhi- 
bition of function and death to the organism will take place, and that 
this change will be dependent on the amount of radiation absorbed, the 
-haracter of the cells rayed, and the conditions to which they are sub- 
ected before and after irradiation. 
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Schwartz ** found that if he radiated dry vegetable seeds no varia- 
tion whatever from the normal could be produced in the development 
of the plant. The cells of the germ in the dried state, with their 
metabolism reduced to a minimum, are not affected by irradiation. 
But, if through the addition of water the metabolism is stimulated and 
the seed germinates, it then becomes highly sensitive to radiation. This 
sensitiveness of the cell is in proportion to its metabolism. He also 
found that the sensitiveness of the plant diminishes with increase in 
age, and is slightly, if at all, affected at maturity. Similar experiments 
with lower forms of animal life have given similar results. From 


investigations of this kind and his own studies Bergonie was able to 
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Fig. 15.—In the right hand portion the dose of thyroid given during the 
period of myxedema is shown by width of shading. 


formulate laws governing the sensitiveness of cells to radiation, and 
he states that the roentgen ray acts more intensively on the cell the 
greater its reproductive capacity, the longer its karyokinetic stage and 
the less its morphology and its function, except the power of repro- 
duction, are definitely fixed. The first of these laws is by far the most 
important. All active cells are highly sensitive to radiation. Every 
cell of whatever kind it may be becomes less resistant to radiation as 


soon as it becomes active. 


39. Schwartz: Quoted by Wetterer, I, in Handbuch der Réntgen und 
Radium Therapie 1:373, 1919. 
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In the field of clinical investigation, there is also abundant evidence 
that glandular function is especially sensitive to radiation. About one- 
fifth of the dose necessary to produce slight reddening of the skin if 
ibsorbed by the ovaries will cause cessation of the menstrual flow, and 

similar dose to the testicles will cause the disappearance of the 
spermatozoa from the seminal fluid. A dose well below that, sufficient 
to cause injury to the skin, will stop the flow of saliva from the parotid 
gland. Slightly larger or repeated doses will cause any of these glands 
to become permanently atrophied. Furthermore, it has been observed 
that there is an increased sensitiveness in certain tissues in the young 
which lose their sensitiveness in the adult. Also, an increased sensitive 
ness may occur in tissues formerly less sensitive as soon as they begin 
to proliferate, as for example, the sensitiveness of the lacteal gland at 
he beginning of pregnancy compared with its low sensitiveness before 
conception, or at the height of its development. 

From these observations, taken from many fields of investigation, 

would seem that we have ample justification for supposing that the 
hyperactive thyroid would be favorably affected by radiation, and that 
his effect could be obtained with a dose well below that sufficient to 
cause injury to the overlying skin. It also becomes evident why the 
normal gland tolerates a much larger amount of radiation than the 
pathologically active one, and explains the failure to produce myxedema 
in animals except when using doses large enough to produce definite 
njuries to the glands and surrounding tissues. 

From the clinical point of view we believe that data of the sort 
we have presented here are very highly suggestive, if not positive proof, 
of a beneficial effect of the roentgen ray in the majority of cases ot 
exophthalmic goiter. It would be a very remarkable coincidence ii 
we chanced to start roentgen-ray treatment in two out of three cases 
just as they were about to begin a rapid spontaneous drop. It is possi- 
ble, but not probable. One can say positively, at any rate, that in two 

ut of three of our cases there was improvement coincident with the 
nauguration of roentgen-ray treatment. 

The rapidity of the drop is greater in the recent than in the prewar 
series. This very likely is due to incomplete dosage in certain cases 
if the earlier series, and sometimes to greater intervals between 
treatments. 

If the roentgen ray has an effect, and if it fails to act in certain 


‘ases, the next problem becomes one of finding the type of case that 
will respond or fail to respond. With this in view we have made a 


survey of the severity, duration and age of the forty-four patients with 
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exophthalmic goiter who comprise our recent series. The average age, 
duration and metabolism (before treatment) of several subgroups is 
shown in Table 4. 

This table would seem to indicate that neither the age of the patient 
nor the intensity of the hyperthyroidism as shown by the level of the 
metabolism is a factor in determining the success or lack of success 
of roentgen-ray treatment. The average length of the disease in the 
group that showed improvement was about seven months greater than 
that of the group that showed no improvement. It might be argued, 
therefore, that the former were more nearly at the point when spon- 
taneous recovery might be expected to occur than the latter. The 
duration of exophthalmic goiter is given by different authors as from 
six months to several years. Cases running a spontaneously abortive 
course lasting but a few months may occur, but they are not the rule. 
It is also worthy of note that out of the twenty-eight improved cases 
there were eight in which the disease had lasted but six months or less 


TABLE 4.—AverAGes For ExopuHtHatmic Gorrer PATIENTS 





Basal Duration of Age of 
Metabolism Disease, Years Patient 


Aver- Maxi- Mini- Aver-  Maxi- Mini- Aver- | Maxi- | Mini- 
age mum mum age mum mum age mum | mum 


16 unimproved. none 5? & 2 s 3.0 0.2 36 
28 improved vesceese 55 7 32 2. 10.0 01 34 
12 recovered™.......... 51 8&5 32 2. 0.5 33 

7 relapsing”’.. pees 61 97 : 0.1 3% 


* Included in the group of 28 improved cases. 


at the time roentgen-ray treatment was started. In spite of the short 
duration of the disease, they all showed a definite drop with the roentgen 
ray, nor were they cases of a particularly mild type—the average 
metabolism of the group before treatment being + 55 per cent. and 
four months later +17 per cent. If the improvement following 
roentgen-ray treatment is not the result of the treatment but the mere 
natural course of the disease, one would expect to find certain cases 
getting progressively worse during treatment, but, as a matter of fact, 
we do not find such. 

Another point which is strongly suggestive that the roentgen ray 
has a definite action on the thyroid is the development of myxedema. 
Two of our exophthalmic goiter patients, as has been reported else- 
where," developed the classical picture of myxedema within the first 
four months of vigorous roentgen-ray treatment. Both were restored 
to normal levels by thyroid and in both thyroid was later discontinued 
without a return of the symptoms. Their thyroids were temporarily 
depressed apparently, not permanently as in spontaneous myxedema. 
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\nother patient developed myxedema eighteen months after roentgen 
y treatment. This was a case of toxic adenoma. A fourth developed 
five years after. It is more difficult to ascribe the effect in the last 

two cases to the roentgen ray, but the first two cases are highly 

suggestive. 
While untreated control cases are lacking in this series, we have in 

1 few cases a control period. That is to say, metabolism observations 

were secured over a considerable period before roentgen-ray treatment 

was started. This occurred in Cases 48, 456, 628 and 909. In each 

f these, directly coincident with roentgen-ray treatment, there was a 

rapid improvement, although they had been stationary before, and 
with the addition of no new factor but the roentgen ray. This evidence, 


¢ 


too, we believe suggests strongly that the roentgen ray has an effect. 
The results of treatment of exophthalmic goiter as we see them 
now are in brief these: In about two thirds of the cases the inaugura- 
tion of vigorous roentgen-ray treatment is followed by a progressive 
improvement, as shown by clinical signs and by the behavior of pulse, 
metabolism and body weight. This continues for from four to five 
months, during which time about five suberythema doses of roentgen 
ray are given to the thyroid and thymus. This improvement may go to 
the extent of recovery Or may fall short of that. When the latter, 
ontinuation of the roentgen-ray treatment seems to be of but little 
value. On the other hand, certain cases that show a marked improve 
nent may later, after the cessation of roentgen-ray treatment, have a 


return of the hyperthyroidism; in these cases a second course of treat- 


ment not infrequently is accompanied by a second rapid improvement. 
In other words, the data presented here indicate that the beneficial 
effect of roentgen ray, if there is to be any such, should be obvious 
luring the first four or five months of treatment. It would seem there- 
fore that the roentgen ray is a useful therapeutic agent in the manage- 
ment of exophthalmic goiter, but it is by no means an ideal one. 
Patients who do not respond to the roentgen ray in 4 or 5 months, 
ind those who, although improved, still remain somewhat thyrotoxic 
it the end of that time, should be given the benefit of surgery. Our 
onception of the proper way of using the roentgen ray in exophthalmic 
roiter is that in most cases it should be given a trial with the idea that 
may effect a cure, or if not, that it may, through reducing the degree 
hyperthyroidism, make the patient a better operative risk. 
Of course, it may be asked why, if the roentgen ray has no effect 
certain cases, should it be used in any case? Why should not all 
itients be subjected to operation at once? The obvious answer to this 
that in spite of the remarkable success of modern operative pro- 
edures in the hands of specially skilled surgeons, there still remains 
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a definite mortality. This mortality, we believe, can be reduced or 
abolished by not resorting to surgery at once ip every case, but by 
making use of the roentgen ray first, partly because we believe that by 


such a program some patients may never need operation, while others 


will be in better shape to stand it at a later date because of their 
previous irradiation. 

Neither roentgen ray nor thyroidectomy is an ideal method of treat- 
ment, for neither in all probability attacks the cause of the disease. 
The cause of exophthalmic goiter is entirely unknown, but it is probable 
that it does not originate within the thyroid. Nevertheless, the resulting 
phenomena in the patient, and the ones from which he needs to be 
protected, are directly due to the overactivity of that gland. Until the 
cause of the disease is known, therefore, and some agent found which 
can directly combat that cause, it is reasonable to continue to attack 
the thyroid. The surgeon seeks to do this by the removal of a portion 
of the gland. The radiologist tries to destroy some of the tissue in 
situ. The object is the same; the agent used differs. Neither agent 
is entirely satisfactory, each may be used to supplement the other. 

In the past we have sometimes persisted with the roentgen ray over 
long periods and given large numbers of treatments, although the 
patient showed little or no improvement. In view of such experience, 
we now feel very definitely that this is an undesirable thing to do. The 
roentgen ray in time seems to lose whatever effect it may have on the 
thyroid, just as it does ultimately on the leukemic spleen. When it 
ceases to produce improvement in exophthalmic goiter, it should, in 
our opinion, be abandoned and thyroidectomy substituted in those cases 
in which a thyrotoxicosis persists. Every patient with exophthalmic 
goiter should be made the subject of individual study, and the various 
therapeutic measures at our disposal should be used alone or combined 
as that particular case may demand. 

In the matter of toxic adenoma, the problem is altogether different. 
In that disease the cause appears really to lie within the thyroid, in the 
adenoma in fact.*° The surgical removal of the tumor cures the disease. 
There would seem, therefore, not to be the same desirability for pre- 
liminary roentgen-ray treatment. We have used the roentgen ray, 
therefore, in this disease only with patients who have refused operation 
Nevertheless, it is interesting to note that they, like those with exoph- 
thalmos, show improvement. In fact, all fourteen of our cases so treated 
improved. In four cases the improvement was slight. In five it was 
marked, and in five there was a cessation of all signs and symptoms 

40. Plummer, H. S.: Interrelationship of Function of the Thyroid Gland 


a of Its Active Agent Thyroxin in the Tissues of the Body, J. A. M. A 
77: 243 (July 23) 1921 
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of thyrotoxicosis. In six cases the goiter disappeared during the 


treatment. The fact that cases of toxic adenoma improve while undet 
oentgen-ray treatment, as well as cases of exophthalmic goiter, is, we 
believe, strong evidence that the effect is really the result of the irradia 
tion, for the course of toxic adenoma untreated is continuous. One 
does not expect spontaneous remission of the sort found in exophthal 


mk goiter. 


It has been our object ever since this research was started to follow 


our patients for a long period of time. We have been fortunate in 
being able, in a number of instances, to secure data extending over a 
period of several years. In dealing with a disease like either of the 
varieties of toxic goiter, the real benefits of treatment can only be 
evaluated properly by studying the late results. It was with this ideal in 
mind that we have introduced in the present paper recent data in cases 
previously published he larger series of the last three years whicl 
has formed the basis of the above discussion will serve well to illustrate 
he immediate results of roentgen-ray treatment, but the smaller prewar 
series will show the results from five to seven years after treatment 
Seven out of fifteen patients in that group treated solely by the roentgen 

in whom there was originally apparent recovery, have remained 
well. Crile has said that the roentgen ray does not control exophthalmi 
goiter; that it may produce great benefit but with recrudescence, as a 


rule.** This has not been our experience. Recrudescence may occur, 


but it is not by any means the rule. 

Effect of Rest—In ascribing improvements in any disease to a cer 
tain therapeutic agent it is always easy to overlook the factor of rest 
[his is particularly true of exophthalmic goiter. There is no question 
that complete rest alone is often accompanied by a decrease in the degree 
of hyperthyroidism. We have indicated in our charts and tables to 
vhat extent rest may have been a factor in the cases under discussion 
It seems to us that it is a minor one. Not a few patients showed the 
haracteristic improvement with no rest at all. 

Focal Infection—The matter of focal infection has been given 
msideration in our clinic. We have made it a practice to remove 
bvious foci, infected tonsils and the like, but cannot say that we have 
seen any startling effects from such procedures. Observations beforé 
| after tonsillectomy will be found in four of the cases given 

ables 1 and 2 (Cases 338, 591, 603 and 866) We feel that in the 


inagement of toxic goiter the correction of infectious foci is impor- 


41. Crile, G. W Discussion, Symposium on Basal Metabolism in Clinical 


licine, J. A. M. A. 77:355 (July 30) 1921 
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tant, but we have not seen any reason to believe, as McCarrison ** does, 


that they are an important factor in the production of the disease. They 


may serve to aggravate or prolong the thyrotoxicosis. 

Pregnancy.—In four cases of exophthalmic goiter we have secured 
observations before and during pregnancy, and in one case after preg- 
nancy as well. Mrs. A. B. (Case 374) showed a marked improvement 
with a combination of roentgen-ray therapy and ligation of vessels. 
She married June 4, 1921; November 16 her metabolism was + 16 per 
cent.; April 18, 1922, when six months pregnant, it was + 13 per cent. 
She has had no return of her symptoms of hyperthyroidism. Mrs. J. L 
(Case 485) developed myxedema during roentgen-ray treatment. 
When last seen she was four months pregnant, with no return of 
symptoms of hyperthyroidism or hypothyroidism. Another woman 
(Case 762) had failed to respond to the roentgen ray. Later a hemi 
thyroidectomy was done which was followed by some improvement. 
A definite increase in her thyrotoxicosis manifested itself when she 
became pregnant, but when three months pregnant a further thyroid- 
ectomy was done without interruption of her pregnancy, and when 
last seen, her metabolism was normal and her symptoms of hyper- 
thyroidism had disappeared. Mrs. F. S. (Case 802) who after 
recovery following roentgen-ray treatment went through a pregnancy 
without recurrence, has been referred to earlier. 

Cardiac Complications.—Our studies of the cardiac complications 
have not been as complete as we hope to have them in the future. Ordi- 
nary examinations of the heart have been made from time to time, and 
in the fibrillating cases electrocardiagrams have been taken. We have 
not, however, carried out any of the newer functional tests of the heart. 
Our clinical observations have not disclosed any evidence that patients 
received added cardiac damage because they were treated by the 
roentgen ray instead of immediate operation. We recognize the need 
of further study on this problem and propose to make it. 


VII. CONCLUSIONS 


1. We believe that the data presented here show that the roentgen 
ray probably has a beneficial effect in toxic goiters, and that for that 
reason it has its place in our armamentarium for treating these diseases. 

2. About two-thirds of the patients with exophthalmic goiter so 
treated show either recovery or improvement coincident with the treat- 
ment. The remaining third neither improve nor grow worse. 


42. McCarrison, R.: The Thyroid Gland in Health and Disease, New York, 
William Wood & Co., 1918 
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THE CORRELATION OF VITAL CAPACITY WITH 
STEM HEIGHT * 


WILLIAM LESTER ROGERS 


SAN FRANCISCO 


[he vital capacities of normal men vary with their sizes. The 
measurement of size which furnishes the best standard for estimating 
the normal vital capacity is, however, still under discussion. In a recent 
study of male students at Stanford University, a comparison was 
made between vital capacity, on the one hand, and the height, the weight, 
and certain combinations of height and weight on the other. The stem 
heights of these students were not measured; and since Dreyer places 
the highest value on stem height in estimating the normal vital capacity, 
the present study was undertaken for the purpose of comparing stem 
height with standing height as a vital capacity standard for normal 


young men. 


SUMMARY OF Present Data (STANFORD 2) COMPARED WITH Previous STANFORD 


DATA AND WITH A COMBINATION OF STANFORD, HARVARD AND OXFoRD Data 


Stanford. Harvarid 
Stanford (2 Stanford (1 and Oxford 

Number.. i 400 400 1,444 
Means 

Height 175.9 75.§ 176.2 

Stem...... ae 91.5 

Vital capacity 4,421 } 4,426 
Standard Deviations 

Height..... 6.48 7.121 6.805 

Stem. 30 

vi tal capaci ty. 595.7 5 646.9 
Coefficients * ‘orrelation: 

Height : Vital capacity } { 0.53 

Stem : Vital capacity... 47 

Height : Stem. 


Observations were made on 400 male students at Stanford Uni 
versity, whose ages ranged between 18 and 30 years. The standing 
heights were measured in bare feet and the stem heights were measured 
according to the method described and illustrated by Dreyer.? Each 
student was shown how to use the spirometer and was then given thre 
trials, the maximum reading being recorded as his vital capacity. 

The accompanying chart shows the average vital capacities for the 
different stem height groups. Two lines have been added to this figure 


*From the Department of Medicine, Stanford University. 
1. Hewlett, A. W., and Jackson, N. R.: The Vital Capacity in a Group of 
‘ollege Students, Arch. Int. Med. 29:515 (May) 1922 
vf Physical Fitness, New York, Paul B 


> 


2. Drever, G.: The Assessment 
ber, 1921 
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he heavier line represents the linear relation between vital capacity 
nd stem height as calculated from the present data; the lighter line 
epresents the relation given by Dreyer for “Class A” individuals. It 
ill be noted that the slope of Dreyer’s line differs somewhat from that 
hich best fits our data, and that, furthermore, for the range of stem 
‘ights under consideration, the curve in Dreyer’s line is not marked 
see no reason for adopting Dreyer’s complex formula, at least for 
lult men, when a linear formula will answer the same purpose. 
one hand, 


rhe linear relationships between vital capacity on the 
standing height or stem height on the other, can be calculated and 











| 8 | 8 P| HS) wy 




















Che ordinates represent vital capacities and the abscissas stem heights. The 


ts represent the average vital capacities for the different stem-height groups, 
in each group being given below. The straight 


1e number of observations 
The lighter curved line repre 


ivier line has been calculated to fit our data. 
ts that given by Dreyer for “Class A” individuals. 


pressed mathematically by the methods commonly used in statistical 


\pI 
I 


tudies.! The more nearly the coefficient of correlation approaches 
nity, the closer is the relation between two sets of data obtained from 


HILy, 
same group of individuals 
lhe accompanying table shows the means, the standard deviations 


the coefficients of correlation for the present set of observations, 


gether with some corresponding figures taken from the previous 
YT? 


r. It will be observed that the coefficient of correlation betw 


De 
t 
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standing height and vital capacity was 0.46 and that the coefficient of 


correlation between stem height and vital capacity was 0.47. 


This 
difference is not significant. 
CONCLUSION 
In a group of male college students the correlation between stem 
height (Dreyer) and vital capacity was not significantly better than the 
correlation between standing height and vital capacity. 
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CLINICAL REPORT ON THE USE OF QUINIDIN 
SULPHATE * 


VIKO, M.D.; H. M. MARVIN, M.D. 


AND 
PAUL D. WHITE, M.D 
BOSTON 


INTRODUCTION AND HISTORICAL RESUMI 

Although eight years have passed since Wenckebach? noted the 
restoration of normal rhythm by quinin in cases of auricular fibrillation, 
there is but little agreement regarding the indications and limitations 
for the use of this drug or its more effective isomer, quinidin. As 
Wenckebach found quinin but rarely effective, it was used but little 
for the four years following his report. Then, in 1918, Frey, testing 
other alkaloids obtained from cinchona in cases of auricular fibrillation, 
showed the greater efficacy of quinidin in restoring normal mechanism, 
and gave the investigation new impetus. This first report,? embodying 
the results obtained in his first twelve cases, was followed by another 
rep 
tration still used with little change, and noted the advisability of 


rt on twenty-two cases.* Here he outlined the method of adminis- 


previous digitalization and test dosage with quinidin. His observations 
on recurrence, toxic and untoward results, and changes in pulse rate 
have been added to but little since that date. From 1918 to the present 
date a large number of investigators have reported their observations, 
usually on small series of cases of auricular fibrillation, which have not 
permitted very satisfactory conclusions. In 1921, Frey * again reported 
is cases, then fifty in number, confirming his previous observations and 
commenting on the relation of the duration of the arrhythmia to the 
results obtained from use of the drug. Boden and Neukirch® and 
thers have reported favorable results from use of the drug in parox- 
smal tachycardia and premature beats. Later Lewis, Drury, Iliescu 
and Wedd® reported their observations on the mode of action of 
*From the Massachusetts General Hospital, Boston, and 
spital, New Haven, Conn 
* Read in part at the annual meeting of the American Socic 
*stigation, Washington, D. C., May 1, 1922 
Wenckebach, K. F.: Die unregelmassige Herztatigkeit, 1914 
Frey, W.: Berl. klin. Wehnschr. 55:450 (May) 1918 
Frey, W.: Berl. klin. Wcehnschr. 55:849, 1918 
Frey, W.: Deutsch. Arch. f. klin. Med. 136:70 (April) 1921 
Boden, E., and Neukirch, P.: Deutsch. Arch. f. klin. Med. 136:181 
Lewis, T.; Drury, A. N.; Iliescu, C. C., and Wedd, A. M.: Brit 
(Oct.) 1921. 


t, 
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quinidin with relation to the circus movement of auricular fibrillation 
and flutter and so placed the use of the drug upon a rational basis. 

During this period of investigation, a number of writers have noted 
serious untoward results under quinidin: Benjamin and Von Kapff,’ 
Ellis and Clarke-Kennedy,* Eyster and Fahr,® Haass,’® Sappington," 
Wilson and Hermann,"* Hewlett and Sweeney,’* Frey and others. As 
these included cases with fatal and nonfatal embolism, increased failure 
and unexplained sudden death, the profession has questioned the utility 
of a drug producing such effects. That by its use excellent results 
obtain in certain cases, many, perhaps most, writers have agreed, and 
remembering the one hundred years of neglect digitalis suffered * 
following the classical work of Withering in 1785 (and this in an age 
more open to drug therapy than our own), we hesitate to discard 
without due trial a drug so potent as quinidin. If it were possible to 
choose for its use only those cases likely to yield favorable effects and 
to avoid the cases likely to suffer untoward results, it would seem a 
valuable therapeutic agent. 

During the last year at the Massachusetts General Hospital and the 
New Haven Hospital a series of cases of the nonparoxysmal (“perma 
nent”) type of auricular fibrillation and flutter have been treated with 
quinidin. This report deals principally with this type of case. In addi- 
tion a small series of the paroxysmal type of fibrillation and flutter and 
a few cases showing premature beats or heart block have been observed 
under the influence of the drug. An attempt has been made to correlate 
the observations made with those found in the literature. A preliminary 
report of the present study was published last year.’® 


CASES OF NONPAROXYSMAL AURICULAR FIBRILLATION AND FLUTTER 


\t the Massachusetts General Hospital and the New Haven Hos- 


pital, seventy-one cases of nonparoxysmal (“permanent” or “chronic” ) 


auricular fibrillation and four cases of nonparoxysmal flutter have been 
treated with quinidin sulphate,—a total of seventy-five cases. The first 


7. Benjamin and Von Kapff: Deutsch. med. Wchnschr. 47:10, 1921. 

8. Ellis and Clarke-Kennedy: Lancet 2:894, 1921. 

9, Eyster, J. A. E., and Fahr, G. E.: Quinidin in Auricular Fibrillation, 
Arch. Int. Med. 29:59 (Jan.) 1922. 

10. Haass, H.: Berl. klin. Wehnschr. 58:540, 1921. 

11. Sappington, S. W.: Quinidin Treatment of Auricular Fibrillation, J. A 
M. A. 78:59 (Jan. 7) 1922 

12. Wilson, F. N., and Herrmann, G. R.: Cerebral Embolism Following 
Arrest of Auricular Fibrillation by Quinidin, J. A. M. A. 78:865 (March 25 
1922 
13. Hewlett, A. W., and Sweeney, J. P.: Quinidin Treatment of Auricular 
Fibrillation, J. A. M. A. 77:1793 (Dec. 3) 1921 

14. Pratt, J. H.: Digitalis Therapy, J. A. M. A. 71:618 (Aug. 24) 1918 

15. White. Marvin and Burwell: Boston M. & S. J. 185:647, 1921. 
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ixty cases were practically unselected; the majority of the remaining 
fteen cases were selected on the basis noted below. In nearly all the 
ises showing congestive failure, digitalis was administered before 
use of quinidin was begun. All patients were given 0.2 gm. twice 

a two hour interval) the day preceding the full dosage as test doses 
r sensitivity to the drug. After that the usual method of administra- 

n was 0.4 gm. five times daily by mouth in capsule or tablet form 
two hour intervals, in some cases increasing to 0.6 or 0.8 gm. five 
times daily. Usually the drug was continued until restoration of normal 
ythm or development of significant toxic symptoms. Each case was 


Meralion of Hearl Symploms Probable Duration of Gurw. hib 
und Over unde se er 
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Fig. 1—Relation of various factors to restoration and maintenance of normal 
thm. Abscissas represent the groups of cases under consideration, ordinates 
he percentage responding to quinidin. The column represents the percentage 
a given group restored to normal rhythm, the shaded part those relapsing, 
black part those still maintaining normal mechanism. Above each column 
ted the number of cases in that group 





udied carefully by the usual laboratory and clinical methods and by 
lectrocardiograms at least once daily. Seven of the patients were 
ndled as outpatients, all the others remaining in the hospital during 
e period of quinidin administration. 

Total Series —Of the total series of seventy-five cases, fifty-one 
ses, or 68 per cent., were restored to normal rhythm by quinidin ; 
venty-six cases, or 34 per cent., still maintain it after intervals varying 
m a few days in the last case to more than ten months (Case 6). 
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In other words, in a largely unselected series of cases two-thirds were 
restored to normal rhythm and one-third maintain it (Fig. 1). 
Sex—Though a higher percentage of females than males were 
restored to normal rhythm, a lower percentage maintained it (Fig. 1). 
Sex cannot be considered an impov:.ant factor in determining restora- 


tion or relapse. 

Age.—Consideration of the age of the patient (in groups of ten 
year periods) with relation to the restoration and maintenance of 
normal mechanism showed that while patients more than 50 years of 
age presented a higher percentage of restoration than those between 


30 and 50, the percentage of maintenance was strikingly equal. The 
low percentage in the first group (ages from 20 to 29) may have been 
the result of the small number of cases in that group. There was, then, 
no marked parallelism between age and response to quinidin (Fig. 2) 

Etiologic Type of Heart Disease —Four cases of the series were of 
doubtful etiology. The remaining seventy-one cases were divisible into 
four groups: rheumatic, arteriosclerotic, thyroid, and thyroid plus 
rheumatic. The last two groups, containing only three cases each, were 
too small to permit drawing conclusions as to their relative response to 
quinidin, The arteriosclerotics had a higher percentage of restoration 
(76 per cent.) than the rheumatics (61 per cent.), and a higher per- 
centage of maintenance (43 per cent. as compared to 27 per cent. for the 
rheumatic) (Fig. 2). Since the arteriosclerotic group comprises largely 
the older patients, these observations correspond roughly to the varia- 
tions with age as noted above. That this difference in response may be 
due to a factor other than the etiologic type will be considered later in 
this communication under the discussion of the variation in response 
with respect to congestive failure. 

Duration of Heart Signs or Symptoms.—The actual duration of the 
cardiac disease being difficult to estimate, the duration of heart symp- 
toms or recognized signs was considered for its possible relation to 
response to quinidin (Fig. 1), dividing the cases into three groups and 
excluding five cases in which the duration was questionable. 

The cases in the group of from one to five years’ duration had a 
reasonably equal percentage of maintenance of normal rhythm (21 per 
cent.) with the cases of more than five years’ duration (25 per cent.) ; 
the latter of the two groups had a slightly higher percentage of restora- 
tion (66 per cent. as compared with 53 per cent. for the group of cases 
of shorter duration). The group of eighteen patients whose cardiac 
symptoms were of less than one year’s duration had high percentages 
of restoration (94 per cent.) and maintenance (66 per cent.). These 
differences will be referred to again in the discussion of the relation of 
duration of fibrillation to response to quinidin. 
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Probable Duration of Fibrillation —In all of the cases, except five, 
was considered possible, by careful history taking, use of outpatient 
records or reports from the patient’s previous physician to approximate 
the probable duration of fibrillation or flutter. Grouping the remaining 
seventy cases according to this duration, a striking parallelism appeared 
both to restoration and maintenance of normal rhythm (Fig. 1). Of 


the group of eleven cases with fibrillation of less than two months’ 


ty 
/ 


duration, 82 per cent. were restored to sinus rhythm and 73 per cent. 
maintain it. Of the cases, twenty-three in number, with a fibrillation 
more than two years old only 48 per cent. were restored and but 13 
per cent. maintained normal mechanism. Duration of fibrillation seems 


to be the most important factor determining response to quinidin 

















Fig. 2—Similar to Figure 1. 


In discussing the variation in response with relation to duration of 
heart symptoms (Fig. 1) a higher percentage of favorable results was 
noted in the first group; of the eighteen cases in this group only three 
had fibrillation of more than six months’ duration, and it is probable 
hat the latter factor was the one responsible for the response in that 
group. Similarly, the slightly better results in the third group than the 
econd group may be explained by the fact that of the second group 
nly 19 per cent. had fibrillation of less than six months’ duration, while 
27 per cent. of the third group had fibrillation of such short duration. 

Failure of the Congestive Type—wWhile those cases showing objec- 
ve congestive failure (edema, enlarged liver, pulmonary edema, etc.) 
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on admission were restored to normal mechanism in about an equal 
percentage to those not showing such failure, the percentage of main- 
tenance in the former was less than half that in the latter (Fig. 2). 
A similar tabulation of cases showing such failure at the beginning of 
quinidin administration (after digitalization) yielded similar results. 
Though cases with failure may be restored as readily as the others they 
present a much greater tendency to relapse. 

In the consideration of the relative response of the rheumatic and 
arteriosclerotic types, it was noted that the latter responded more 
frequently than the former ; this difference may have been due, in part 
at least, to the greater frequency of congestive failure in the cases of 
the rheumatic group (72 per cent.) than in the arteriosclerotic group 
(57 per cent.). 

Cases with a history of periods of failure in the past seemed to 
respond poorly to quinidin whether or not there was marked failure at 
the time of quinidin treatment. 

It was of interest to note that congestive failure was about equally 
frequent in the groups of patients with auricular fibrillation of short 
duration and in those of long duration. 

Congestive failure (objective), the expression of myocardial failure 
appears to be the second of the two important factors determining 
response to quinidin. Presumably, the weakened cardiac muscle is 
in some way more resistant to the influence of quinidin than the normal 
or less damaged muscle. 

Digitalization with Relation to Response to Quinidin.—As only five 
patients of the series had not received digitalis prior to quinidin, it was 
not possible to determine comparative response between digitalized 
and nondigitalized cases. However, the fact that congestive failure 
was unfavorable for the production of maintained normal mechanisn 
suggested that, in cases with such failure, digitalis probably favored 
rather than antagonized the action of quinidin. In a large number of 
cases heavy digitalis dosage was given just prior to quinidin and yet 


normal rhythm appeared, often with the smallest doses of quinidin 


All the cases, except two, in which restoration of normal rhythm was 
not obtained or was transient, apparently reacted quite as well t 
digitalis as before the use of quinidin. The two exceptions, in which 
a “fixed flutter” was produced by quinidin will be described later 
From these observations it appeared not only that there was little or 
no antagonism between the two drugs but also that digitalis was dis 
tinctly indicated in cases with failure before the initiation of quinidin. 
Quinidin Dosage.—In the cases restored to normal rhythm, the total 
dosage varied from 0.4 gm. (the test doses only) in two cases to 23.2 
gm., the period of administration from one-half day to ten and one-hal! 
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ys, the daily dose from 1.6 gm. to 4 gm. and the single dose from 
2 gm. to O8 gm. Of the fifty-one cases restored, 86 per cent. 
juired less than 9 gm. total dosage. There was no close correspond- 
nce between the duration of fibrillation and the dosage required to 


restore normal rhythm (Fig. 3). There was essentially no greater 
tendency to relapse in the cases requiring large dosage than in the 


ises in which small doses were sufficient. Some of the cases requiring 
he largest dosage have given the most satisfactory clinical results. In 
e reported cases of untoward results under quinidin, the dosage has 


usually been small. While the present lack of exact knowledge of the 


t 


lrug inclines one to keep the total dosage within the limits under which 
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Fig. 3—Relation of dosage to probable duration of fibrillation. The black 
represent those cases restored to normal rhythm, the circles those cases 
restored. Abscissas = duration of fibrillation; ordinates = dosage of quini- 


1 given. 


e€ majority of patients react, observations to date have presented no 
ntraindications to the use of the large doses, and it may be that in a 
ivorable case under close observation the drug should be continued 
intil normal rhythm is established or toxic symptoms develop. 


Thirteen patients either failing to respond to the first course or 


relapsing immediately were given subsequent courses. Only two of 


se restored by such additional courses still maintain normal mecha 
sm. When a patient fails to respond to an adequate first course or 
pses quickly, further quinidin is usually not worth while. 
\fter restoration of normal rhythm, twenty-four of the fifty-one 
tients (usually alternate cases) were given rations of quin-din in 
rving doses over varying periods. About an equal percentage 


s 
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Fig. 4.—Electrocardiogram of R. M. Auricular fibrillation (before quinidin), 
Leads I, II and III. 
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Fig. 5.—Auricular fibrillation. Bundle branch block. 
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ipsed in those rationed and those not rationed. As the cases rationed 


ere generally more favorable for relapse (a higher percentage of 


ises with fibrillation of long duration) than those not so treated, the 
ning did not prove so ineffective as the figures suggest. In addi 
n, the dosage given in the earlier cases later proved to have been 
ntirely inadequate. Patients with fibrillation of short duration and 
failure need less rationing after reestablishment of sinus rhythm 
possibly in some cases none at all. One patient reported f 
onths after restoration with paroxysms of fibrillation that have been 
ntirely prevented to date by rations of 0.4 gm. daily. At New Haven, 
Marvin gave routine rations of 0.4 gm. three times daily the first two 
iys after restoration, twice daily the succeeding two days, once daily 
he next two days and then once weekly and considered this method to 
usually effective. At the Massachusetts General Hospital as high 
is 0.4 gm. daily over periods of from several weeks to months have been 
given in some cases with no apparent ill effects. Only further study 
determine whether such long continued dosage bears hidden ill 
Changes in Cardiac Mechanism.—A number of interesting changes 
the cardiac mechanism appeared during quinidin administration 


ven without direct chest leads, many cases demonstrated definite 


slowing of the auricular circus rate before or without restoration of 
sinus rhythm. Auricular flutter was observed in seventeen cases; of 
ese, eleven later attained normal rhythm, two remained “fixed” in 
flutter despite digitalis and additional quinidin and four -reverted to 
brillation. Under quinidin transient bundle branch block occurred 
two cases, one during the transition to normal rhythm, the other 
thout restoration of sinus mechanism (Figs. 4 and 5). The first of 
ese cases presented at the same time a regular tachycardia without 
dent P waves. Four other cases showed transient intraventricular 
of lesser degree (aberration type) (Fig. 6), all bu 1e during 
period of transition to normal rhythm. One other case for some 
urs before the appearance of normal rhythm showed a regular slow 
hm with no evident P waves. 
In fourteen cases the P R interval after restoration of sinus rhythm 
ceeded 0.18 seconds. As all of these patients but one had been 
eviously digitalized (and usually had an inverted or diphasic T 
ve), digitalis was considered at least partially responsible for the 
block. In the case not previously digitalized, the P R interval 
1ins long five months later, though no digitalis or quinidin has 
given in the interval; here the block is probably organic rather 


the result of quinidin administration. One other case still main- 
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tains a long P # interval months after cessation of digitalis and quinidin. 
Of the others, three, later, became normal in length, one is still under 
observation and in the other eight fibrillation recurred before the per- 
sistence of the A V block could be estimated. 

In ten cases ectopic beats persisted after restoration of normal 
mechanism; such cases tended to relapse to fibrillation early, only one 


sull maintaining sinus rhythm. 


Fig. 6—Electrocardiogram of N. P. a. Auricular fibrillation (before quini- 
din), Lead II. 6. Auricular fibrillation. Intraventricular block. Lead II 
ce. Auricular flutter. Lead II. d. Normal rhythm. Lead II 


Cases with “fine” and “coarse” fibrillation gave equal percentages 
of restoration (68 per cent.) in the sixty-three cases in which the type 
was noted. 

Untoward Results—Transient, unimportant toxic symptoms, dis 
appearing on cessation of the drug appeared in many cases; the most 
common, in order of frequency, were headache, tinnitus, nausea, vertigo. 
disturbed vision, vomiting, palpitation and diarrhea. General malaise 


precordial pain, nervousness and drowsiness occurred in one or tw 


cases, possibly as effects of quinidin. 
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In five cases, or 6.6 per cent., more or less serious untoward results 


urred (Table 1). In one case quinidin produced a “fixed flutter, 
which digitalis later induced a four to one block; while the resulting 
egular slow ventricular rate should theoretically have been as satis 


ctory as a slow ventricular rate in fibrillation the patient showed 


ncreased cardiac symptoms for some time. In one case quinidin pro- 
uced a “fixed flutter” which persisted as flutter with 
1 from 140 to 160, with increasing failure until death fourteen 
Necropsy showed in addition to marked congestive 
auricular thrombi as 


be 


a ventricular 


ie 3 
ivs after its onset. 
pulmonary embolism, presumably from 


ilure 
It is probable that the production of such “fixed flutter” can 


Cl. 
jided by the cessation of quinidin within twenty-four hours after the 
In one case a transient peripheral unimportant 


nset of the flutter. 
e circulation was 


bolism followed the restoration of normal rhythm; tl 
ffected and this patient was much benefited by the treatment. One 
tient died suddenly a few hours after normal rhythm appeared; no 


rABLE 1 NTOWARD RESULTS 


lutter—4 to 1 block; patient little harmed 
itter—Pulmonary embolism: death 
Peroneal artery; unimportant 
leath embolism; no necropsy 


ropsy was permitted. In the fifth case, the patient had been 
stored to normal rhythm for several days and then relapsed to fibril 
tion. Digitalis was begun and three days later she died quite 
iddenly. No necropsy permission was obtainable. 


The scarcity of necropsies in such cases of sudden death under 
The most likely cause of death is massive 
embolism. If ventricular fibrillation were 


uinidin is unfortunate. 


ulmonary or cerebral 

ponsible, as has been suggested, one would have expected the second 

our two patients to have died at the time quinidin was at its maximal 
nceentration and not three or four days later. In cases in which 
rmal rhythm is produced, the lengthening of the refractory period 
it does not seem 
The 
grams at the 


swer must come from necropsies and from electrocardiogt 


breaks up the auricular circus is predominant ;' 
ely that in such a case the drug induces ventricular fibrillation 


ent of onset—if more such unfortunate cases occur. 
serious untoward results occurred 


\ll five of the cases in which 
congestive failure and, on admission, a history of one or more 
Three of the patients had 


riods of such failure in the past was given. 


illation of more than a year in duration. ) That this is the type « 


likely to develop untoward results will be noted later 
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Benefit from Restoration of Normal Rhythm.—In some of the cases 
the benefit from the restoration of normal rhythm was so striking that 
it was unquestionable. In others, the persistence of the effect of previ- 
ous digitalization had to be taken into consideration in estimating the 
part played by quinidin. In cases without objective failure, the 
temperament of the patient had to be considered in evaluating the sub- 
jective improvement noted. Vital capacity readings were of vaiue and 
usually corresponded to the other clinical evidence of improvement. 
In noting benefit from quinidin (Table 2) all these factors have been 
taken into consideration. 

Group 1 (Table 2).—Two of the five cases not digitalized before 
quinidin showed what was considered definite improvement from 
restoration of normal rhythm. 

Group 2.—Four cases failing to respond to adequate doses of digi- 
talis and presenting tachycardia, objective congestive failure, or both 





TABLE 2.—BeENeFiT FRoM QUINIDIN 








Previous Normal Number 
Digitali- Response to Rhythm by Benefit from of 
Group zation Digitalis Quinidin Relapse Quinidin y 
1 None iekenceckiees Yes No Moderate to marked 
p Yes Poor or none Yes No Moderate to marked 
Yes Good Yes No Moderate to marked 


Yes Good Yes Slight or none 
Yes Usually good Yes Slight or none 
Yes Usually good No ° None 


when quinidin was begun, showed marked improvement from restora- 
tion of sinus rhythm with slowing of the heart and disappearance of 
the congestive failure. In two of these the effect was striking. 
Group 3.—Fifteen cases responding moderately or well to digitalis 
presented definite additional improvement after the reestablishment of 


normal rhythm. In cases with objective failure persisting after 


digitalization, this diminished or disappeared. One case is particularly 
worthy of mention: A physician, whose ventricular rate had been well 
controlled by digitalis for months, had, nevertheless, been forced to 
give up his practice because of dyspnea and palpitation on slight exer- 
tion. Following the restoration of normal rhythm, he resumed his 
practice and has continued active work since that time. As he had no 
objective failure, it is possible that part of the limitation of activity he 
suffered prior to quinidin was the result of his mental reaction to a 
knowledge of heart disease; in this case it seems unlikely, but even so 
the fact remains that through quinidin a valuable man has returned 
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activity in his community. This is one of the types of cases most 
rable for the use of quinidin. 
wenty-one patients, or 28 per cent., received from moderate to 
irked clinical improvement from quinidin. It is to be noted that of 


hese, sixteen had fibrillation of less than one year’s duration and t 


He 
majority of less than six months’ ; also that in all but four of these cases 
e benefit was additional to that obtained from digitalis. It may 
reasonably be assumed that if 28 per cent. of the cases are benefited 
largely unselected series, a considerably larger percentage would 
e obtainable in a group of selected cases. 

Advantages of Normal Rhythm.—The relative utility of quinidin ot 
juinidin after digitalization and digitalis alone in cases of auricular 
rillation depends on the relative efficiency of the heart when auricles 
nd ventricles beat regularly in sequence and when there is no auricular 
systole but a slow ventricular rate (as in the digitalized fibrillating 

eart). 
From the clinical point of view the cases of Group 3 (Fig. 6) sug- 
gest the greater efficiency of the heart in normal rhythm. Recently, 
Stewart and Carter *® have reported some interesting observations on 
lood gases before and after restoration of normal rhythm Their 
ndings point to a greater efficiency of the cardiorespiratory mecha- 

' 


ism under normal rhythm than with a fibrillation, even if the ven- 
ricular rate is slow in the latter case. 
From an experimental point of view, estimation of cardiac efficiency 


; difficult and none too accurate. Working with animals several investi- 


gators compared cardiac efficiency in fibrillation and normal rhythm, 
taking cardiac output or blood pressure changes as the criterion of 
irdiac efficiency. In most cases, however, they dealt only with 


brillation in which the ventricular rate was rapid, a condition no 
uite comparable with the slow heart of digitalized auricular fibrillation 
man. For this reason Lewis’ conclusions ** that the decreased 
efficiency in fibrillation was simply a factor of increased ventricular rate 
re not entirely applicable to the present problem. Gesell ** produced 
w ventricle by blocking 4 V conduction in his fibrillation experi- 
ments and concluded that the lowered efficiency of the fi 
sulted from the absence of auricular contractions. Lewis stated that 


faults in Gesell’s technic vitiated the value of his conclusion More 
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recently Eyster and Swarthout,’® in experiments similar to those of 
Lewis, concluded that auricular fibrillation and flutter “produced a 
variable reduction in the volume output of blood from the ventricles 
the effect greater in fibrillation than in flutter and mainly due 

to the irregularity of the ventricles and to the high percentage of 
premature and abortive beats, rather than to the fast ventricular rate.” 
Many patients who have fibrillation live for years; a large per- 
centage of cardiac patients dying have fibrillation. Can we prolong the 
lives of these patients by restoration of normal rhythm? Years of 
observation may or may not give us the answer. Many patients with 
auricular fibrillation live in great discomfort and with markedly 
restricted activity despite digitalis. That in many such cases restora- 
tion of normal rhythm promotes comfort and increases the ability 


of the patient to carry on a more normal life seems quite certain 


In favorable cases in which relapse is less likely, the quinidin cases 
seem to need no more, perhaps less supervision than digitalis cases. 
By the restoration of normal rhythm with quinidin we have not 
removed the underlying heart disease on which the fibrillation is based, 
but often the precipitating cause for the fibrillation—thyrotoxicosis, 
acute infection, overexertion, emotional strain, etc.—is long since past. 
Perhaps, after regaining sinus rhythm, we may be able to guard the 
patient against further precipitating cause. 

Other Observations —lIn the thirteen cases in which teleroentgeno- 
grams were taken before and after restoration of normal rhythm, no 
constant change in the shape of the heart was made out and measure- 
ments including the Von Zwaluwenburg auriculoventricular ratio * 
showed no significant changes.’ 

Che white blood count in forty-three cases followed showed n 


significant changes during quinidin administration 


UNTOWARD RESULTS WITH AND WITHOUT QUINIDIN 


A number of serious untoward results have been reported under 


the use of quinidin in auricular fibrillation. Of these, embolism and 
sudden death have been most frequent. That embolism occurs in 
fibrillation under ordinary treatment not including quinidin is well 


known, but its frequency is possibly not generally realized. It was, 


-, of interest to compare the frequency of embolism and other 
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ntoward results under quinidin in 484 cases of fibrillation reported 
including the present series) with the frequency of embolism in 200 
msecutive cases of auricular fibrillation at the Massachusetts General 
lospital not receiving quinidin. Each series includes some cases in 
which no necropsy was obtained to confirm the diagnosis, but as far as 


le the same criteria were used in each group (Tables 3 and 4) 


Of the nine patients (4.5 per cent.) of the nonquinidin group that 


suffered embolism while in the hospital, one suffered sudden death 
linically similar to the sudden death under quinidin), although having 


TABLE 3.—Untowarp Resutts 1n CAses TREATED WITH QUINIDIN 


484 Cases Number of Cases 
flutter with embolism (present series 


bolism: Died 3 patients, recovered 2 pat 
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Hewlctt and Sweeney,'* Johns Hopkins 2" ‘ 
sible embolism as cause of death (Bergmann,? 

Kap *) ° ‘ 


spiratory paralysis (Frey * 
ellaneous Collapse, increased f 
Haass,? Hewlett and Sweeney ' 
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only partly wuse 


mparatively good circulation. No necropsy was obtainable in this 
se to confirm the clinical diagnosis of pulmonary or cerebral embolism 
esides these nine cases an additional seven c 


ases, or 3.5 per cent., 
entered the hospital following embolism. 


In comparison with the 
quinidin cases these last cases should not be included. 


In the 484 quinidin cases reported in the literature, the total serious 


oward results totaled twenty-two cases, or 4.5 per cent.; this included 





cases of embolism and six cases of sudden deat! 
embolism. 


1 1 
l probably due 


If the latter are included as cases of embolism there 
vere fifteen cases of embolism, or 3.1 per cent. 


rted by Sappington,™? by Wilson,’? and the two Johns Hopkins 


Including the cases 


es the total number of cases treated by these investigators 
known so that the percentage of untoward results given is 


actually 


little high in this respect 
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Such comparison of untoward results in cases with and without 
quinidin is not intended to suggest that quinidin is not responsible for 
such effects. The chronologic relationship between restoration of nor- 
mal rhythm and embolism or sudden death forces the conclusion that 
the changed mechanism is responsible. Probably the newly arisen 
contraction of the auricles forcing out auricular thrombi into the 
circulation produces the emboli and thus also the sudden deaths. That 
the percentage of untoward results under quinidin as given here is too 
low is quite possible, as some cases may not have been reported or 
included here. On the other hand, two of the cases that are included 
should, perhaps, have been omitted; the case of Haass’ (collapse 
under quinidin) because the drug was given intravenously, and one of 
Benjamin and Von Kapff* which I myself considered not the result 
of quinidin. So it seems justifiable to conclude that embolism is at 
least not much more frequent under quinidin treatment than under 
ordinary therapy. Sudden death, however, is considerably more fre- 
quent (1.2 per cent. in quinidin cases as compared with 0.5 per cent. in 
the others). 

Study of the twenty-two cases in which untoward results occurred 
under quinidin, in hope of determining the type of case likely to 
develop such effects, was rendered difficult by incompleteness of data 
available in some cases. However, two factors were outstanding and 


suggestive. A high percentage of the cases presented auricular fibrilla- 


tion of long standing and an even higher percentage showed objective 
congestive failure at the time of treatment, in the past, or both. It 
seems reasonable to suppose that both these factors favor auricular 
thrombosis and may thus be indirectly responsible for embolism. 


OBSERVATIONS OF PREVIOUS INVESTIGATORS IN CASES 
OF AURICULAR FIBRILLATION 


Most of the observations made in this series of cases of fibrillation 
treated with quinidin agree with those of previous investigators. The 
importance of the duration of fibrillation and presence of congestive 
failure in determining the response to quinidin has been noted by most 
of the investigators who studied large series of cases. Frey * Oppen- 
heimer and Mann,” and Hewlett and Sweeney ** referred particularly 
to the first factor and Frey, Benjamin and Von Kapff,’? and Ham- 
burger ** to the latter. Bock,?° reporting thirty-five cases, laid emphasis 
on the value of rationing in insuring the maintenance of normal rhythm. 


23. Oppenheimer, B. S., and Mann, Hubert: Clinical Experience with 
Quinidin in Auricular Fibrillation, J. A. M. A. 77:1800 (Dec. 3) 1921. 

24. Hamburger, W. W.: Effects of Administration of Quinidin Sulphate in 
\uricular Fibrillation, J. A. M. A. 77:1797 (Dec. 3) 1921. 


25. Bock, G.: Med. Klin. 17:1052, 1921. 
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Frey, in particular, concluded that there was great relief to the patient 


i 


with restoration of normal mechanism. Nearly all investigators favor 


previous digitalization in cases with failure and apparently consider that 


this does not hinder the action of quinidin. The observation of Bock 
that the drug is particularly indicated in hypertonia and peripheral 
arteriosclerosis was not confirmed by the observations of this series. 
The observation of one writer that valve lesions were unfavorable to 
restoration was not confirmed. 


QUINIDIN IN PAROXYSMAL FIBRILLATICN AND FLUTTER 


\t the Massachusetts General Hospital eight cases of paroxysmal 
auricular fibrillation and one case of paroxysmal auricular flutter have 
been treated with quinidin. Because of the variability in frequency 
and length of paroxysms without treatment, conclusions should only 
be drawn in this type of case after long periods of observation. Hence, 
a detailed report of these cases will not be made at this time. 

After some experimentation with dosage 0.4 gm. of quinidin sul- 
phate daily seemed the average effective dose. If an attack occurred 
in spite of this dosage two or three similar additional doses at two 
hour intervals were given at the onset of the attack. This daily dose 
continued for a period of months in several cases and failed to produce 
any observable ill effects, except transient deafness in one case. 

In the one case of paroxysmal flutter treated, quinidin was ineffec- 
tive and was discontinued. In two of the cases of paroxysmal fibrilla- 
tion the attacks have almost completely ceased since the administration 
of quinidin. These patients are most enthusiastic. 

Four other patients under shorter periods of observation seem much 
improved. In the other two cases, the data are at present incomplete 


[he observations to date give the impression that quinidin will prove 
‘f much value in the treatment of paroxysmal auricular fibrillation. 

Notes on Cases of Premature Beats.—Only three cases of premature 
beats (in absence of fibrillation) have been given quinidin; in one no 
benefit was obtained; in a second the abolition of the premature beats 
seemed to be associated with a rise in ventricular rate and reappeared 
as the rate decreased; in the third case quinidin seemed of definite 
alue. It is to be noted that in ten of the cases of “permanent” 
wricular fibrillation, ectopic beats persisted after the restoration of 
normal rhythm and this despite the considerable dosage of quinidin 
that had been given. 

Notes on Cases of Heart Block.—Quinidin given in one case of 
mplete AV heart block produced no observable effect, toxic or 
herapeutic. In one case of partial 4 V block quinidin dropped beats 


ecame more frequent, and symptoms of the Stokes-Adams type more 
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marked. Two cases of the fibrillation series and one of the premature 


beat cases showed bundle branch block before the administration of 
quinidin; this showed no change under the drug. Quinidin produced 
transient bundle branch block in two cases and intraventricular block 
of the aberration type in four cases of the fibrillation series. 

The drug seems to be of no value in heart block and may, on the 
contrary, be distinctly harmful. 


SUMMARY AND CONCLUSIONS 


\. Nonparoxysmal (“Chronic,” “Permanent”) Auricular Fibrilla- 
tion and Flutter—1. Of the seventy-five largely unselected cases of 
nonparoxysmal auricular fibrillation or auricular flutter in this series, 
approximately two-thirds were restored to normal rhythm by quinidin 
and approximately one-third (twenty-six cases) still maintain normal 
rhythm. 

2. Sex is not an important factor in determining restoration o1 
maintenance of normal rhythm 

3. Patients of different ages respond about equally well to quinidin 

+. Other factors being equal the rheumatic and arteriosclerotic types 
of heart disease respond to the drug equally well. The presence or 
absence of valvular disease in itself is not an important factor in 
letermining response to quinidin. Too few cases of thyroid etiology 
have been treated to determine the relative response of these cases. 


5. The duration of the heart symptoms is of importance as a factor 


’ 


in determining respanse only so far as it is associated with twe other 


s: the duration of auricular fibrillation and the degree of c 
failure 

The most important factor in determining both restoration 
rhythm and its maintenance is the duration of the auricular 
n. Cases with fibrillation of short duration (under six 
are not only more likely to be restored to normal mechanisn 
more likely to maintain it even without rations, and, as 

he best clinical results 


second 


most important factor in determining response 
is the presence or absence, past or present, of objective « 
failure. Cases with objective failure are restored to normal 
about as frequently as those without such failure; the former, 
‘r, relapse very much more frequently. 
All cases showing objective congestive failure or tachycardia 
probably be digitalized before beginning quinidin treatment 
far as was observed such digitalization does not hinder the response 


linidin, and by reducing the degree of failure favors response and 


nay prevent untoward results 
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Y. Though most cases responding to quinidin do so with small 


sage, many of the most satisfactory cases require large dosage. This 


apparently independent of the duration of fibrillation. 
10. Proper rationing with quinidin after restoration of norm: 
hythm will probably reduce the number of relapses 
11. Embolism and sudden death (possibly also due to embolism) 
curring under quinidin therapy are probably most likely to occur in 
ises with fibrillation of long duration and those where there is objec 
e congestive failure at the time or in the past. Hence, the cases 
ost likely to yield serious untoward results are the cases least likely 
obtain a maintained normal rhythm from quinidin. 
12. A fair percentage of cases, particularly those with recent fibril 
tion and little or no objective congestive failure, receive definite benefit 
m restoration of normal rhythm-benefit apparently additional to 
it obtainable from digitalis alone. The clinical results appear to 
ustify the use of the drug in cases with fibrillation of short duration 
nd with little or no congestive failure. In this type of case untoward 
sults are probably no more common than under the other methods 
treatment. For the present quinidin should probably not be used 
routine way in other types of cases. For the present, at le 
inidin should be used in hospitals where careful observation 
ectrocardiographic control is possible. 
B. Paroxysmal Auricular Fibrillation—Quinidin will probably 
e of much value in the prevention and treatment of paroxysmal 
iricular fibrillation. 
C. Premature Beats and Heart Block—The data at present avail- 
are inconclusive regarding the value of quinidin in treating cases 
premature beats. 


Quinidin is not indicated for the treatment of heart block 








ENLARGEMENT OF HEMAL NODES * 


MAX LEDERER, M.D. 


BROOKLYN, N. Y. 


Extraordinary enlargements of the hemolymph or hemal nodes are 
extremely rare. These structures, normally present in the human body, 
almost always of minute size, are usually overlooked in the postmortem 
examination. Comparatively few references are found in the literature 
calling attention to these most interesting tissues. They were first 
described by Lydig in mammals, i. e., in the hog and sheep, in 1857, 
and by H. Gibbs in the human being in 1884. The results of systematic 
examination for these bodies in the human being were first described 
by Warthin? in 1901, and Meyer? made an elaborate study of these 
bodies in the sheep in 1908. In the article by Warthin passing men- 
tion of hemolymph nodes is made by pathologists of note who regarded 
them as of no great significance. 

The discoverers of these structures named them hemolymph nodes 
because of their appearance and microscopic structure. Warthin, how- 
ever, apparently considers the blood vascular elements, both anatomic- 
ally and functionally, as the predominant characteristics and suggests 
as a fitter designation “hemal nodes.” 

These nodes in the normal state exist as small bodies, very tiny in 
size, deeply imbedded in the prevertebral fat, lying near a large blood 
vessel, usually a vein. They are situated, as a rule, near the renal 
vessels, or in the prevertebral fat of the abdomen or mediastinum. In 
order to demonstrate them, Warthin recommends dissecting out the 
prevertebral fat en masse and holding it to the light, when the structures 
become visible as small red streaks or spots of blood. Occasionally they 
occur as small nodules of soft consistency. 

Because of their gross and so-called microscopic resemblance to 
splenic tissue, they have been regarded by some as spleniculae and, 
indeed, at least macroscopically, they may resemble accessory splenic 
bodies very closely. However, their consistency is very much softer 
and they are much more collapsible than is splenic tissue. In fact, 


so impressive to some observers is this resemblance, that a splenic 
relationship, morphologically and physiologically has been ascribed 


to them. 
For a detailed anatomic and histologic description reference should 
be made to Warthin’s work. Briefly, they vary in size from that of a 
*From the Pathological Department of the Jewish Hospital. 
1. Warthin: Am. J. Anat. 1:63, 1901. 
2. Mever: Anat. Rec. 2:62, 1908. 
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: Microscopically, the tissue is seen to consist of numerous blooc 
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nuses lying in a mixture of connective tissue stroma and a variable 
unt of lymphoid tissue arranged diffusely or in follicles. According 
Warthin, the sinuses are traversed by connective tissue fibrils 
king them up into compartments, and in the latter lie red and white 
d cells 
nder normal conditions these structures are not numerous and if 
j ey are increased in number, many do not attain great size. Svmmers 
; 
: escribes two cases of tumors of the hemal nodes. In the one case, 
; 3 Symmers, Douglas Primary Hemangiolymy a oi He Nodes: A 
il Variety of Malignant Tumor, Arch. hh Med. 28:467 (Oct.) 1921 
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she Was pertect! 


ttending school nission, when afte 
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She was not ’ 
ulance call, the intern found her lying in bed in critical shape. She 
decompensation. It seems hardly likely that the presence 
to the attack which ended het 


f cardiac 
the nodes contributed in any way 


In other words, enlargement of thesé structures could not be 


h 
plained by compensatory hyperplasia, to which Warthin calls attention 
he disturbances of the hematopoietic system rhe presence of these 


sses can then be explained only on one or two bases, either a 


ngenital anomaly or a neoplastic hypertrophy. Examination of the 


imen from the standpoint of a neoplasm fails to reveal any evidence 
malignancy There are no evidences of metaplasia, nor were there. 


ter careful search, any metastases 
In addition to the unusual size, the rather unusual location of the 
les must be considered \ll observers agree tha » most common 
these strt ‘es 1s in prevertebral fat.‘ he lv mention of 
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.e have, then, to deal with an abnormal increase in size in an unusual 
ocation of tissue corresponding to the descriptions of hemal nodes 
am inclined to regard this collection of 


h 
structures rather in the light 
i benign neoplastic hypertrophy of the hemolymph nodes than that 
an anomaly Symmers calls his a primar 
hemangiolymphoma and regards it 


rf malignant tumor 


as a malignant neoplasm. If the 


onclusion in this case is correct, similar tumors of benign nature exist 








ON THE DETOXIFICATION 


PORS INFLUENCING 


a recent publication, Sullivan and Dawson present dat: 
hat the sulphocyanate content of the saliva is lower in pellagri 


~ 


ting t ns 
in in normal persons. These authors found that in the active stage 
+ +] 


the disease, when the patients are in a more or less cachetic condition 


he potassium sulphocyanid (KSCN) formation is low. 
lawson suggest that the increased production of potassium sulphocyanid 
ring the convalescent stage of pellagra is due to better assimilation, a 
gher protein metabolism, and presumably a greater detoxifying power 


~ 


system as a whole. They state: * the work herein oulined 


that the increased production of sulphocyanate is not closel 


up with total nitrogen but is more probably a product of 


genous activity perhaps of the synthetic, detoxifying activity 
the liver, coupled with < ater assimilation of sulphocyanogeti 
mplexes.” 

It has been shown by Grober? that the excretion of sulphecyanat 


ery slight in cachetic or sick persons Chis is obvior 
a diminished absorption of foods. In the pri 


ey 


*) 1 
wo"10S81 


‘noma, Fenwick* regards the total disappearance of 
hocyanate from the saliva as a grave symptom. The main 
sponsible for the diminution in the sulphocyanate concentration of the 


ain this condition, apparently, is due likewise to the impairment of 


ligestive and absorptive functions. Fenwick considers the forma 


of potassium sulphocyanate to be dependent also on the metaboli 
tivity of the hepatic cells. He states that derangements in the function 


ix \ 


e liver, as in phosphorus poisoning, acute yellow atrophy, and 


tuse cirrhosis, are always accompanied by a diminished elimination 


ilphocyanates. Finally, in functional disorders of the salivary 


ls, the sulphocyanate content of the saliva is lowered 


mm the Laboratory of Biological with the cooperatior 
ent of Internal Mec «‘ne, University of Texas School of Medici 
Sullivan, M. X., and Dawson, P. R | hem. 45:473, 1921 
2. Grober, J. A.: Deutsch. Arch. klin 7243, 1901 
3. Fenwick, S.. and Fenwick, W. S er and her 
h, London, 1902, pp. 139, 229 
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Sulphocyanates are very probably formed as a result of the detoxifi- 
cation of cyanids, either ingested as such, or arising in metabolism 
According to Gies and Kahn,* and Gies, Lieb and Kahn,° the adminis- 
tration to dogs of alanine, glycocol, and leucine, is followed by an 
increased production of sulphocyanate. Willianen® found that the 
ingestion by rabbits of glycocol, creatinin, creatin and adenin causes an 
increase in the urinary excretion of sulphocyanates. That acetonitrile, 
madelic acid nitrile, and similar substances are rapidly converted int 
hiocyanates has been shown by Lang’ as well as by Gies and hi 
collaborators ()n the other hand, Dezani’s* investigations on the 
genesis of thiocyanic acid lead him to the conclusion that the sulpho 
eyamic acid (HCNS), normally excreted by animals, 1s exogenous 1n 
origin. fle asserts that only a minute fraction of ingested aliphatic 
nitriles are capable of conversion into sulphocyanate in the animal 
organism 

lhe view expressed by Gscheidlen *® that sulphocyanic acid is formed 
in the salivary glands has been questioned by later investigators. Gies 
considers the salivary glands organs of excretion rather than oj 
secretion. According to this author, the liver is the organ chiefly con 
cerned in the production of sulphocyanate. The earlier investigation of 
Pascheles '® demonstrated that the formation of sulphocyanic acid is not 
limited to the liver. In a number of “in vitro” experiments, it was 
found that muscle tissue, though less active than liver, likewise was 
capable of transforming sodium cyanid into sodium sulphocyanate. 

Disease is frequently associated with metabolic derangements. For 
example, abnormal sugar tolerance curves are obtained in a large variet 
of pathologic conditions. Apparently, this is due to an impairment of 
the “carbohydrate disposal mechanism” of the body. The possibility 
suggests itself that in disease other metabolic functions might be 
similarly affected. If this were true in the case of the cyanid detoxify 
ing function, it would account partially for the low sulphocvanat 
elimination in disease conditions. An analysis of Sullivan and Daw 
son's data shows that the average sulphocyanate content of sally 
collected in 30 minutes from twenty-one active pellagrins is 1.36 mg 
he average elimination of twenty-six convalescent pellagrins was 
found to be 2.55 mg. Five normal subjects eliminated on an average 


1. Gies, W. J.. and Kahn, M.: Dental Cosmos 55:40, 1913 

5. Gies, W. J.: Lieb, C. C., and Kahn, M.: Dental Cosmos 56:175, 1914 
6. Willianen, K Biochem. Ztschr. 1:129, 1906 

7. Lang, S.: Arch. exper. Path. u. Pharmakol. 34:247, 1894 

8. Dezani, S.: Arch. farm. sper. 23:245, 1917; 24:113, 193, 1918; 25:8 


278. 1918; 26:257, 1919; 27:134, 1919; 28:23, 1919 


9. Gscheidlen, cited in Abderhalden, Texthook of Physiological Chemistr 
New York, 1911, p. 250 
10. Pascheles, W.: Arch. exper. Path. u. Pharmakol. 34:281, 1894 
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swallowed, and the mouth again rinsed with water. Specimens of 
saliva were collected, as before, during the following intervals: from 
8:15 to 8:30; from 9 to 9:15; from 9:45 to 10, and from 
11 to 11:15. Neo food was eaten before or during the test and the 
subjects abstained from tobacco. The sulphocyanate content of each 
saliva specimen was determined, the analyses being made in duplicate. 

On the second day of the test, an initial specimen of saliva was 
again collected between 7:45 and 8 a. m. At 8 a. m. a gelatin 
capsule, containing 10 mg. of potassium cyanid, was swallowed. If 
10 mg. of potassium cyanid were totally converted into potassium 
sulphocyanate, approximately 15 mg. of potassium  su!phocyanate 
would be formed. Additional saliva specimens were collected during 
the same intervals as on the first day. For our purposes, it was not 
necessary to control the diet of the subjects. However, about the 
same type and quantity of food was eaten during the days of the test 

In the determination of sulphocyanates, an attempt was made first 
to use the Rupp-Schied "'-Thiel ** method as employed by Sullivan 
and Dawson.' This procedure proved too tedious. In the case of 
saliva specimens of low potassium sulphocyanate concentration, the 
method was inadequate. The sulphocyanate content of saliva can be 
determined with a fair degree of precision as well as with relative ease 
by means of the color reactions with ferric chlorid and hydrochlori 
acid. In our work, all the specimens collected from a given individual 
during the day were analyzed simultaneously. In this way it wa: 
possible to compare each specimen not only with standard potassium 
sulphocyanate solutions, but with each other as well. 

A stock standard solution was prepared by dissolving 1 gm. of 
dry, pure potassium sulphocyanate in two liters of water. The standard 
solutions were prepared by diluting the stock solution (1 c.c. == 0.5 mg. 
KCNS), to suitable volumes. Standard solutions of the following 


concentrations were prepared : 


1. Five c.c. stock solution diluted to 50 c.c. (5 cc. =0.25 mg 
2. One c.c. stock solution diluted to 25 cc. (5 c.c.—=0.10 mg 
3. One c.c. stock solution diluted to 50 c.c. (5 cc.=0.05 mg 
4. One c.c. stock solution diluted to 100 c.c. (5 cc. ==0.025 meg 
5. One c.c. stock solution diluted to 200 c.c. (5 c.c. 0.0125 mg.) 


From these standards it is possible to prepare other standard solu 
tions whenever needed. For example, dilution of standard No. 2 with 
water in the proportion of 3:2 gives a solution, 5 c.c. of which 1s 
equivalent to 0.06 mg. The colorimetric comparisons were performed 
as follows: To 5 drops of 5 per cent. ferric chlorid and 4 drops of 


11. Rupp, E., and Schied, A.: Ber. chem. Gesellsch. 35:2191, 1902 
12. Thiel, A.: Ber. chem. Gesellsch. 35:2766, 1902. 
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TABLE 1.—Data SHowiNnG THE EFFect « 
Potassium CyANID ADMINISTRATION ON T 


CONCENTRATION OF THE SA 


First Day 
Influence of KCNS 














Subject Time, A. M KONS | Volume | KCNS 
Ingested, Saliva, 100 C. 
Me C.c Saliv 
Meg 
Whit 7:45- 8:00 39 0.70 
Normal 8:00 1 
(Smoker 8:15 8:30 00 
Male 00 9:15 2%) 
9: 45-10:00 1.80 
11:00-11:15 1.40 
M 7:45- 8:00 33 1.40 
Norma @ i 
Nonsmok 8 8:30 6 1.56 
Mak 9:00- 9:15 34 1.9 
9: 45-10:00 30 1.9 
11:00-11:15 97 2.40 
Lit 7:45- 8:00 0 60 
Normal 8:00 15 
(Smoker 8:15- 8:30 3 ny 
Mal 9:00- 9:15 19 * 
9: 45- 10:00 19 3.75 
11:00-11:15 18 2 20 
Lep 7:45- 8:00 21 TT) 
Norma! aM 1 
(Smoker) 8-15- 8:30 4 4.00 
Male »:00- 9:15 2 ve 
Chronie con 7 4.00 
stipatior 6 4.50 
Ram. . 15- 8:4 , 27 1.80 
Normal 8:00 l : 
(Smoker &:15— 8:30 re » 9 
Male 9:00- 9:15 31 2 00 
9245-10: 06 o 200 
11:00-11:15 2.00 
Ada T:45- 8:04 g 4.00 
Normal 8-00 1 
Smoker 8:15- 8:30 10 4.00 
Mal 9: 00- 0:15 4.4 
9: 45-10:00 4.40 
11:00-11:1 5 4.40 
Guy - Sik 1.30 
Normal &: 00 15 ‘ 
(Nonsmoker 8-1 a : , 1.44 
Mak 1:00. 9:1 7 1.40 
:45-10:00 19 1.68 
11:00-11:1 4s 00 
Col ses 7:45- 8:00 ¢ 0.44 
Normal 8:00 15 
(Nonsmoker S:15-— 8:30 
Make 9:00- 9:15 56 O58 
9: 45-10:00 0 0.74 
11:00-11:15 7 0.74 
Cok 7:4 8: 7.5 0.80 
Pellagra oo 
Convalesce Rg] 2-0 10.0 1.40 
ke > 9:1 8.0 1) 
Pe ‘ 9:45-10:00 6.5 10 
11:00-11:15 7.0 7 
Rot 7:45- 8:00 $7 0.30 
I gra 8:00 15 
irt tis 8:15- 8:50 . 41 0.40 
(Smoke 9:00- 9:15 ° 4 0.42 
Male 9:45-10:00 51 » 
11:00-11:15 0 070 


It is probable that the sulphocyanate occurring in 
form of the potassium salt For convenience, 
in terms of potassium sulphocyanate 


however, 





MEDICINE 


rF POTASSIUM SULPHOCYANATE AN 


HE SULPHOCYANATE * 


LIVA 


Second Day 
Influence of KCN 


n KCN Volume KCNSin 


e Ingested, Saliva, 100 C.c 
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3 00 
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% 4.00 
15 70 
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16 ) 
: ) 
0 yD 
00 
29 1.80 
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44 2.20 
16 00 
> 1.80 
10 4.00 
10 
) 4.00 
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40 500 
. 4+) 
4 ¥ 
10 
41 y. 
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61 0.80 
10 
® O84 
1.06 
4) ‘ 
16 1.1 
10 ° 
13.0 8.3 
6.0 4.75 
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10.0 3.°0 
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10 
42 O04 
48 00 
47 0.00 
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TABLE 1.—Data Suowinc tHE Errect or Potasstum SULPHOCYANATE AND 
Porasstum CyANID ADMINISTRATION ON THE SULPHOCYANATE 
CONCENTRATION OF THE SALIVA—(Continued) 


First Day Second Day 
Influence of KCNS Influence of KCN 
Subject rime, A. M KCNS Volume KCNS in KCN Volume KCNS ir 
Ingested, Saliva, 100 C.c Ingested, Saliva, 100 C.e. 
Me Cx Saliva, Mg Ce. Saliva, 
Mg Mg 
Ame 7:4>- Sita l Lo 18 1.40 
Puberculous S OK l 10 eece 
peritonitis 8:15- 8:30 2 1.80 17 40 
Female 9:00- 9:1 3. 31 3.00 
9: 45-10:00 25 2.40 16 4.0 
11:00-11:15 4 2.00 16 Oo 
Jac 7:45- 8:00 ~” 0.80 23 0.55 
Diffuse hepatic 8: l ° 10 Se oe 
cirrhosis S:1 8:30 ll 0) 0 O+0 
Smoker 00- O:15 6 > ) 2.60 
Mal +: 45-10:00 7 30 6 2.80 
11:00-11:15 1 1.0 : 15 1.40 
Wil 7:45- 8:00 0 00 28 2.70 
Arthritis 8:00 l { : 
Nonsmoker 8:15- 8:30 , l ”» 4 270 
Make 9:00- 9:15 4 »5 3.90 
9: 45-10: 00 ‘ 8 80 s 71) 
11:00-11:15 6 3.3 SO 
Nor! 7:4 8:00 l4 2.40 2 (0 
Diabetes 8:00 l 10 . 
Nonsmoker 8:15- 8:30 if 2.20 40 2.00 
Female 00- G1 41M ‘ 00 
0:45-107% 3 ™> 15 4.00 
11:00-11:15 1 00 $1 2.00 
Derr 7245- 8:00 3l 3.20 2 40 
Gastric ca =: 00) 0 . 
cinoma S:15- 8: 30 3.20 - 4.60 
Female 0:00- 9:15 | (« , 4 3.60 
0:45-10:00 00 J 1 4.10 
11:11:11 1.00 6 4.40 


Of especial interest are the results obtained in the case of one of the 
patients (Cal.), with acute pellagra, of the systemic type. The adminis 
tration of 15 mg. of potassium sulphocyanate caused an increase from 
0.4 to 1.8 mg. of potassium sulphocyanate in 100 c.c. of saliva. This 
was followed by a gradual decrease. On the other hand, the ingestion 
of 10 mg. of potassium cyanid produced an effect that was not quite as 
marked. This might be interpreted, perhaps, as an indication of a 
lowered detoxifying power. We do not believe, however, that the 
failure to transform the potassium cyanid rapidly was due to a dis- 
turbance in the detoxifying activity of the liver or of any other organ, 
but rather to a deficiency in available mercapto yielding substances 
\s will be shown in another connection, when the administration of 
potassium cyanid was preceded by the ingestion of 1 gm. of cystin, the 
patient exhibited a normal ability to detoxify cyanids. 

In various hepatic disturbances, we failed to observe any abnormali- 
ties in cyanid tolerance. Significant is the fact that the patient with 


diffuse hepatic cirrhosis ( Jac.) showed a normal capacity to convert 


potassium cyanid into sulphocyanate. 
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of one hour the average sulphocyanate concentration of the patient 
saliva slightly exceeded that of the normals. From this it is to 
concluded that in disease the low sulphocyanate elimination 1s ordinari! 
due, not to a derangement in the detoxifying capacity of the organis: 
but more likely to a lowered protein intake and metabolism. 

\ brief study was made to determine the influence of fatigue of t! 


salivary glands on potassium sulphocyanate excretion. Schneider * 


TABLE 2.—Data SHOWING THE RESPONSE OF SICK AND HeattHy Persons 
PorassiuM SULPHOCYANATE AND Potassium CyYANID ADMINISTRATION 


Influence of KCNS Influence of KCN 
Time KCNS KCNS in 100 C.c. Saliva KCN KONS in 100 C.c. Saliv 
Ingested Ingested 
Mg Normals Patients Tota! Meg Normals Patients Tota 
8) 1 (25) (3 (17) 
1>- ate 1.vl 1.22 1.44 poe 1.6 8 
5:00 ‘ 
8:15- 8:30 2.35 1.76 1.95 2.42 2.05 
1:00- 9:15 48 9 ».39 2.56 2.90 - 
4 10:00 1 > 4 93 ~ 
1:00-11:15 1.9 1¢ 59 


TABLE 3.—Data SHOWING THE PERIODIC VARIATION IN THE EXCRETION 
SULPHOCYAN ATE IN THE SALIVA 


15 8:00 8:15-8:30 1:00-9:1 45-10:00 11:00-11:15 
Sul Remarks 
ject Vo Mg. ir Vol. Mg.ir Vol. | Mg.in | Vol. Mg.in Vol. ' Mg.in 
Cx 100 Cr Cx 100 Cu« Ca wc. Cx WoC. C.« 1 C. 
Rar 1.14 1.14 Th) 0.7 i 0.60 10 0.60 Normal 
(ay i] 1.80 41 1.20 5 1s 4 1.20 i 120 Norma! 
ar 0 0.50 0.40 1 0.40 i 0.20 61 0.30 Normal 
: if 10 0.50 1) 0.40 7 OM 0 040 §=©Pellagra 
Wet m™ ‘ rt ] io 1S i J 1) Pernicious a 
] l ” ; st) \ 9 0 14 1.70 Pernicious ar 
1.60 18 1.20 l 1.40 ll 1a 11 1.00 Leprosy 
Cort 0 4 ”) ’ ) rt oo OO Leprosy 
V s lo t 0 0 t 0 20 Congestion o 
How 8 0.9 4 0.60 3 0. 41 0.60 3 0.56 Congestion of 
o'r j 10 > 1. ‘ 1.60 10 L™ 5 1.40 Cholangitis 
\ ¢ “mm > ao si) 60 6 a Tubers perit« 
Bae 4 0.68 ‘ 0.68 , .60 0.60 Dif. hepatic « 
W io 47 ».70 16 @ ” oy a) 2.40 Arthritis 
‘ oo 0 , ”) 0 Diabetes 
Ty ‘ 4 ¥ ” 60 4 oo Grastric care 
Ay . 4 ( Lf s4 ”» O4 1.56 


shown that the excretion « 


f sulphocyanate may be diminished 
siderably by prolonged stimulation of the salivary glands. In one « 
the flow of saliva was continuously provoked by chewing paraffin. 17 
resulted in a decrease of the potassium sulphocyanate concentrat! 


from 0.004 per cent. at 8:18 a. m. to 0.002 per cent. at ll a.m. V 
have determined the periodic variation in the sulphocyanate eliminati 


the case of sixteen of the twenty-five subjects—three normals 


thirteen patients. The saliva was collected during the same intervals 


13. Schneider, F. ¢ Am. J. Physiol. 5:276, 1901 
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fore, no food being taken on the morning of the test. The results 
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EXCRETION AND PoTassIUuM 
First I 
Influence of 
\.M Cystin Volume 
Ingested Saliva 
Gi Cu 
R-(M) s 
a] | 
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oOo 15 “> 
45-10: 00 ‘ 
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a’rS * ‘ 1 
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= O71 TD 
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&:] eee lf 
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1245-10200 5 
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11:00-11:15 
7:4 s:0 . 
8-45 
in 9:1 
:45-10:00 
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Saliva, Ingested C4 

Meg 
77) x0 
1 gr 
1.60 ‘ 7 
10 mg. KCN 
1.54 4 
1.60 3 
1.30 38 
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1 gn . 
Loo 7 
16 mg. KCN 
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1.60 ) 
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0 44 
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10 465 
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that in the case of the normal subjects, cystin produced no effect on the 
sulphocvanate excretion in the saliva. The gradual slight decrease in 

ncentration was obviously due to fatigue of the salivary glands or to 
the removal of some potassium sulphocyanid from the circulation. Ir 
the patients the effect was somewhat different. The average potassium 


sulphocvanid concentration of the second specimen was lower than that 
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Chart 2——The average curves showing the effect of feeding cystin (broker 
line) on the excretion of sulphocyanate in the saliva. The influence of cyst 
the detoxification of potassium cyanid is represented by the solid lines 
f the initial saliva specimen. TI here followed a measureabl 
tiie Initial allva pecimen. en there tollowe a measureanit ty 
increase, the maximum being reached during the interval from 9: 45 : 


to 10. The explanation suggesting itself is that the supply of sulphur 
ielding complexes before the administration of the cystin was insuf 
ficient to combine with all the available cyanid radicles. That in diseas 
he cvanid detoxifying power remains unimpaired, provided the supp! 

cystin is adequate, is made clear by the results of our experiment: 
in which both cystin and potassium cyanid were administered. As in 
the case of the tests with cystin alone, the potassium sulphocyani 
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their susceptibility to acetonitrile. In determining cyanid detoxificatior 
in man, it is suggested that the five day test be employed. To insure : 
return to normal of the sulphocyanate content of the saliva on suc 
cessive test days, the tests may be performed on alternate days or in the 
following order: 

First Day.—Influence of potassium sulphocyanid (15 mg.) on 
sulphocyanate elimination. 

Second Day.—Periodic variation in the elimination of potassium 
sulphocyanid in saliva. 

Third Day.—Eftect of potassium cyanid (10 mg.) on the sulpho 
cyanate content of the saliva. 

Fourth Day.—Effect of cystin (1 gm.) on sulphocyanate elimination. 

Fifth Day.—Effect of cystin (1 gm.) on the detoxification of potas 
sium cyanid (10 mg.). 

In Chart 3 are represented the results of a five day test, performed 
on one of the patients (Cal.), an active pellagrin. It will be observed 
that the ingestion of potassium sulphocyanate produced a marked 
increase in the sulphocyanate concentration‘of the saliva. This effect 
was temporary, however. On administering 10 mg. potassium cyanid, 
the potassium sulphocyanate concentration increased about three times 
Che return to normal in this case was slow. The sulphocyanate con 
centration of the saliva remained practically constant when neithe: 
potassium sulphocyanate nor potassium cyanid were taken. Feeding 
1 gm. cystin was followed, in this subject, by a slight increase in 
sulphocyanate elimination. When the administration of 10 mg. potas 
sium cyanid was preceded by the ingestion of 1 gm. cystin, a rapid 
increase in the sulpheeyanate concentration of the saliva was obtained 
In this case the curve indicates a delayed return to the initial sulph 
cyanate concentration and, therefore, a marked degree of detoxification 


SUMMARY 


1. The detoxification of potassium cyanid was determined in eight 
normal subjects and seventeen hospital patients. 

2. Similar dosages of potassium sulphocyanate or potassium cyanid 
do not necessarily stimulate equivalent excretory activity on the part 
of the salivary glands of different persons. 


3. The average sulphocyanate concentration of the saliva was found 
to be lower in the patients than in the normal subjects. However, afte: 
the ingestion of potassium sulphocyanate or potassium cyanid, th 
sulphocyanate concentration of the patients’ saliva increased mor‘ 
rapidly than in the case of the normals. 

4. Resting the salivary glands during the intervals indicated in ow 
procedure, aids in maintaining the sulphocyanate concentration of th 


at a fairly constant level when neither p 
ssium sulphocyanate are administered. 
; 


In normal subjects, cystin produced 


no ettect on the 
cretion in the saliva. On the other hand, a slight increase 
sulphocyanate elimination was observed in some of the patier 
rhe detoxification of potassium cyanid occurs more rapidly in t 
n organism when the administration of the cyanid is preceded 
ngestion of cystin. 
It appears from our results that in certain dis 
is pellagra, the cyanid detoxifying power remain 
ided the supply of cystin is adequate 
ar 


8. A functional test is proposed for the determi 


xifying capacity” in man 
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STUDIES OF THE BLOOD GASES IN A CASE 
OF PAROXYSMAL TACHYCARDIA * 


EDWARD P. CARTER, M.D.. ann HAROLD J. STEWART, M.D# 


BALTIMORE 


During the progress of some studies of the blood gases in auricular 
fibrillation and after the restoration of the normal sinus mechanism by 
quinidin sulphate, by one of the authors, a case of paroxysmal 
tachycardia came under observation and studies of the blood gases wer: 
made during the paroxysm and after the return to the normal rate 
Barcroft, Bock and Roughton * have reported the only similar studies, 
with an attempt to determine the rate of blood flow and the cardiac 
output during a paroxysm and in the presence of the normal sinus 
mechanism. They found in two attacks of paroxysmal tachycardia that 
the volume output of the heart per minute decreased from one-half to 
one-third of the normal value, while the ventricular output fell to one- 
sixth the normal amount. The degree of ischemia was particularly 
marked in the skin as shown by a marked discrepancy between the 
oxygen content of blood from the basilic vein and that of the mixed 
venous blood in the lungs. The depth of respiration was reduced by 
one-half, but the rate was approximately doubled. No reduction in 
oxygen saturation of the arterial blood was found. Meakins,’ from 
animal experimentation, has concluded that tachycardia, whether regular 
or irregular, does not in itself produce a decrease in the oxygen satura- 
tion of the arterial blood, but that if the tachycardia induces failure 
of the circulation with pulmonary congestion or edema, a decrease of 
arterial oxygen saturation will occur. 

It was thought of interest to add the studies made of this case to 
the literature, because the conclusions drawn differ somewhat from 
those of Barcroft, Bock and Roughton. 


METHODS 
The arterial and venous samples of blood were drawn one-half 
hour after the onset of the paroxysm of tachycardia, while the patient 
was still in the attack. A second venous specimen was drawn one 
hour after the end of the paroxysm. After leaving the hospital the 
patient returned for frequent observation. Blood samples were taken 
after the patient was put to bed at absolute rest for one-half hour, the 
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ne being arranged so that it was at least two hours after the previous 
The blood was drawn without stasis under albolene as described 
Stadie * for arterial blood and by Lundsgaard*® for venous blood 
e blood samples were at once analyzed in duplicate, using the “giant” 
Slyke apparatus and the combined method of Van Slyke and 
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formula based on the body surface area, which was estimated from the 


height-weight chart of Du Bois and Du Bois.‘ 


. REPORT OF CASE 


I x, female, colored, aged 35, admitted Jan. 26, 1922, and discharg 
March 10, 1922 
Diagnosis —Chronic rheumatic endocarditis; chronic myocarditis; mitral 


insufficiency; auricular and ventricular extrasystoles; auricular paroxysn 


tachycardia; myocardial insufficiency; chronic tonsillitis 
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Fig. 2.—Only occasional auricular extrasystoles. Taken after patient 


been receiving quinidin sulphate for two days (Feb. 7, 1922) 


, ‘ 1 7 Imatats . iin sit it hr vOT 
Cor 1 Attacks of palpitation, d tv in breatl 


ust History Acute rheumatic fever every summer from 





up to 10 or 12 years ago. Pneumonia at 17, followed by cz 


bed for four weeks. A third attack of pneumonia two years ago. Fre 
attacks of tonsillitis from childhood until ten vears 
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d by blackness the 


with no relation to meals. 

iving 
11 Examination.—Temperature, 
£ ese No general glandular enlargem: 
th poorly kept, snags, several missing, some dentistry 
I ptic Lungs clear except for a few fine rales at 
iS a systolic heave of the precordium. No shock, 
dulness extended 13 cm. to the left in the fifth 


ORR |} pulse, 


nt. Perforate 








to tl right in the 


th ' »] 





sound accentuated. Blood pressure was 110/75. Liver edge-just below umbil 
cus. Liver tender. Slight edema of ankles 
Laboratory Finding Blood examination negative. Vital capacity 33 
. cent. normal. Phenolsulphonephthalein, 50 per cent. in two hours. The electr 
; 


cardiogram showed 





a normal sinus mechanism, numerous auricular and rig! 
ventricular extrasystoles (Fig. 1 Blood chemistry normal slood Wasserma: 
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fourth intercostal space. Cardiac rhythm regular except 
for numerous extrasystoles. There is a prolonged rough systolic murmur ov: 
apex, well transmitted to the axilla and to the base. Second pulmor 


; 
: ’ 
nekative rine norma! 
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Fig. 4.—Taken June 16, 1922. Patient has had no quinidin su 


leaving the hospital. 
extrasystoles 
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Numerous auricular and occasional right ventr 


arse and Treetment.—The patient was put t = adeniosi 
122, quinidin sulphate therapy was started and February 10, after 27 gm 
g Tricular ecto beats i almost entirely Sa eare g “ 
I ary 12, aft 2 gm. mors ju there wer ectopix ts 
g was discontinued Although the patient was several rs € 
ectopic beats were noted for more than a week, in spite of discontinua 
of quinidin sulphate. Her vital capacity rose to 61 per cent f norn 
Fe arv 21, there was a rise in temperature to 102.6 F i on the next 
t at at's t nsils were injected the tonsillar glands sw at ter ler 7 
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perature remained elevated for a week. At midnight of February 23, the 
ent was suddenly seized with dyspnea and palpitation She became 
iseated and vomited. The cardiac rate was 200 on auscultation. This attack 
ed for one hour. An electro-cardiogram showed auricular paroxysmal 
yeardia (Fig. 3) rhe following day there were occasional extrasystoles. 
throat culture showed Streptococcus hemolyticus. February 25, the patient 
| two paroxysms of tachycardia during the course of the morning, with a 
liac rate of 215. Each paroxysm lasted one hour. Electrocardiograms 
en February 25 during these attacks were not suitable for publication, but 
nilar record taken February 23 is published instead (Fig. 3 
Blood samples were taken about one half hour after the onset of the secor 
xysm February 25. At this time the cardiac rate was 215 and respiratior 
patient was vomiting, veins were distended and there was cyanosis of lips 
rs and ear lobes. No signs of pulmonary congestion The arterial blood 
85.3 per cent. saturated with oxygen and the venous blood 16.7 per cent 
d; coefficient of utilization of the oxygen carrying power, 68.6 per cent 
capacity, 21.14 volumes per cent.; arterial carbon dioxid content, 28.07 
nes per cent. and venous carbon dioxid content, 46.69 volumes per cent 


iratory quotient, 1.290. One hour after the attack ceased, the venou 

was 68.1 per cent. saturated; oxygen capacity, 19.62 volumes per cent 
us carbon dioxid content, 44.51 volumes per cent. Pulse, 80; respiration 
Vital capacity, 39 per cent. of normal. The patient was « fortable, there was 
yanosis, no signs of pulmonary congestion, and vomiting had stopped. She 
so worn out that she asked to have the arterial puncture delayed 


Between February 25 and March 2, 1922, the patient received 6.0 


lin sulphate, during which time there was no further attack 

ent steadily improved. March 5, her vital capacity had risen to 
t. normal. Tonsillectomy was advised but the patient refused operatior 
patient was discharged in fairly good condition The patient was seen 
requent intervals after discharge. April 7, 1922, when her heart was slow 
regular, her venous blood was 47.7 per cent. saturated with oxygen, the 
ygen capacity being 18.76 volumes per cent.; carbon dioxid content, 55.91 
lumes per cent.; vital capacity 61 per cent. normal. She had had several 
attacks of palpitation since her discharge. but was able to carry on her 
k. June 16, 1922, when the cardiac mechanism was still normal, her arterial 
was 100 per cent. saturated, venous blood 45.8 per cent. saturated with 
coefficient of utilization, 44.2 per cent.; oxygen capacity, 15.81 volumes 
cent.; arterial carbon dioxid content, 42.35 volumes per cent; venous car 
lioxid, 50.50 volumes per cent.; respiratory quotient, 0.871. Pulse, 65; 
ration, 22; vital capacity 64 per cent. normal. No cyanosis, no edema 
ght dyspnea on exertion. Electrocardiogram showed numerous auricular 


occasional right ventricular extrasystoles, normal sinus mechanism (Fig. 4 


DISCUSSION 


This case is interesting not only on account of the studies of the 
lood gases, but also on account of the connection between infection and 
turbance of the cardiac mechanism. With normal sinus mecha 
the arterial blood was completely saturated with oxygen while the 


nous blood showed an abnormally low saturation, the coefficient of 


ization being 44.2 per cent. (the normal range of which is from 
» 30 per cent.). These findings point to an impairment of the 


pheral circulation even with a regular cardiac rhythm, or, in other 
rds, to a stagnant or ischemic anoxemia (Barcroft®). During the 


9. Barcroft, J.: Lancet 1:487, 1920 
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attack of tachycardia there was an anoxic anoxemia and a greatly 
increased ischemic anoxemia, as shown by the fall in arterial oxygen 
saturation and the much lower venous content of oxygen, the coefficient 
of utilization being 68.6 per cent. There were no signs of pulmonary 
congestion to account for the anoxic anoxemia, and the only cause which 
suggests itself for the incomplete oxygenation of the blood in the lungs 
is the reduction in circulatory minute volume brought about by the 


tachycardia through a greatly decreased output per beat. Barcroft 


TABLE 1.—OsservaTions ON THE BLoop GASES 
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Meakins that tachycardia without pulmonary congestion 
es not produce a decrease in tl 
] 


le Oxygen Saturation ol! 


In a footnote to Table 2, Meakins states that the 


re taken from fifteen to twenty minutes after the end of the tachy- 
lia in each instance.” Under these circumstances, the oxygen sat 
could have returned to normal in the interval between 
tachycardia and the taking of the sample. It 
fiable to draw such a sweeping conclusion from tl 
his table. The rapid return of the circulation to ; 
us is shown by the fact that the venous oxygen cont 


hour after the end of the paroxysm. 


he extremely low arterial carbon dioxid content 


probably due to overventilation of the lungs and 


tion so that the blood remained in the lung 


normally. The py of the arterial blood would b 
uring the attack of tachycardia the oxygen capaci 


od corresponded to a hemoglobin of 114.3 per cent. 
s was 106.1 per cent. and on subsequent occasions was found 


) 


fallen to 101.4 per cent. (April 7) and 85.5 per cent. (June 1¢ 


inge may indicate that the patient responded to an increased demand 


oxygen as a result of the series of attacks by a physiologic increase 


the amount of circulating hemoglobin. 


g 
rh l t 


to take a vital capacity test di 


roxysm, but one-half hour after the attack it was 39 per cent 
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e patient was too il 


hile with a regular heart action it ranged from 64 to 68 
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SUMMARY 


case of auricular paroxysmal tachycardia 
of view of the blood gases. The findings incl 
Marked decrease of the arterial oxygen 
nstrable pulmonary congestion to account for 
Extremely low carbon dioxid content of the 
iroxysm 


Very low oxygen saturation of the venous 


attributable to the anoxic anoxemia, but the greater pa 
gnant anoxemia due to slowing of the cir 
xemia had entirely disappeared one hour aft 
+. Greatly increased coefficient of utilization durir 


mn 


ting a very slow circulation rate. 


Decrease in vital capacity immediately fo 


In addition, there appeared to be a clo 

ite infection and the disturbance of the card 
noted that during quinidin sulphate therapy ectopi 
been numerous and troublesome disappeared 








OBSERVATIONS OF THE CARDIOVASCULAR SYSTEM 
IN THYROID DISEASE * 
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lhe importance of the cardiovascular signs and symptoms in thyroid 
disease has been known from the earliest writings on goiter. Parry, 


a 


in 1786, recognized the seriousness of these manifestations, his first 
case presenting grave cardiac disorders resulting in death. Since 
that time practically all authors have agreed that the outcome of any 
case is greatly influenced by the state of the circulation and its respons 


therapy. Mobius,? in 1896, emphasized the importance of tachy 


syndrome of thyrotoxicosis, and stated that exophthalmic goiter patients 
suffer and die mainly because of cardiac changes. Hirschfelder 
reviewed the subject and gave the prevailing opinions regarding the 
} 


cardiovascular findings and their treatment. Forchheimer‘ direct 


herapeutic measures in thyroid disease toward the support of the cir 
lation. Kocher ® and others believed that the surgeon should be guide 


} 
. cardia, palpitation, forceful beating of the heart and arrhythmia in the 


by the cardiac condition in choosing the time and extent of operation 


In a caretul electrocardiographic study of fifty-one goiter patients 


| 
Krumbhaar * recorded the findings before and after surgical treatment 
His observations indicated that the effects of prolonged thyroid intoxi 
cation on the heart were progressive in nature. Such patients develope 
: high pulse pressure, hypertrophy, arrhythmias, heart block and changes 
: in the 7-wave. It is also of interest to note that in his cases success 
medical or surgical treatment resulted in the disappearance of some 
these abnormal manifestations. In one of his cases transient auricular 
fibrillation occurred. Fahrenkamp* reports a case of thyrotoxicosis 
with paroxysms of auricular fibrillation of short duration, and auricular 
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KERR-HEN SEI THYROID 
rillation has frequently been observed as a permanent condition in 
e later stages of the disease \uricular flutter, paroxysmal tachy 
rdia, extrasystoles and sinus arrhythmia have also been noted. Black 
rd and Willius * found auricular flutter associated with exophthalmic 
iter in three out of a series of sixteen cases of auricular flutter 


n a careful electrocardiographic study, found auric 


hite and Aub,® i 
ir fibrillation in six out of forty-seven cases of hyperthyroidism 
hree of these were of the paroxysmal type. Paroxysmal flutter 
curred in one case. Goodpasture '’ has described an unusual type of 
«ardial regeneration in hyperthyroidism 

Che syndrome known as “neurocirculatory as 
lrome”’ has been confused with thyrotoxicosis 
and others ** that this syndrome is as frequent in 


thenia’ or “effort 


It has been shown 


t 


\ddis and Kerr ' 
without any thyroid enlargement as in those with moderate « 


ersons 


great enlargement 
The purpose of this paper is to report t 
patients with thyroid disease entering the 


spital for treatment during the past two years. 
the heart, condition of 


} 


he cardiovascular condition 


University of California 


In addition to the 
il observations on the size of the vascular 


stem, pulse rate, blood pressure, pulse pressure and metabol 


ecial effort has been made to study the types of irregularity 


ic rates, a 


} 
rey ealed 


is of electrocardiograms and polygraph tracings 


GENERAL CONSIDERATIONS 
1 goiters studied, 123 were classified adenomas and 
eight as hyperplasias. In reviewing the adenomas no attempt has 


irp distinction between the toxic and nontoxi 


made to draw a s! l 
Approximately, half of these cases showed no signs o 
- the goiter produced pressure symptoms 


pes f toxicity 
in a relatively small number 
Che average age of these patients was 46 years and a tumor 
it the average age of 29 years, or seventeen years before appear 
Symptoms had been present on the average for 
were affected 


Was 


; 1 - 
e” 


ng for treatment. 


ht and three tenths 


"ATS Femates 106 times and 
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symptoms 


Vascular 


seventeen times. ard 
Rapid and forceful beating of the 


cases. 
mmplained « 


usually com} 
he heart, dyspne: 


~d in 44 per cent. of the 
and “palpitation” were the symptoms 


izh vasomotor disturbances, irregularities of t 


althoug 

nd breathlessness were frequently noted. Pain in the region of th 
Central nervous system symptoms 

1 emotional instability 


heart and anginal attacks were rare 
luding nervousness, tremors, astasia abasia an 
were described in fifty-eight cases. Gastro-intestinal symptoms, usual 
ea, or diarrhea alternating with constipation, were complained 


loss of weig 
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rrl 
in only four cases. There was marked progressive 


rapt 
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ige age was 36.4 ye 
at the average age of 33.9 vears, or tw 
tal for treatment. Femal 


: ; 
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relatively brief period. In about one-third he cases the tumor 


+] } +} 
thir he 


is noticed before the onset of symptoms; in about one 
pearance of the symptoms preceded the discovery of the tu 
the remainder, the symptoms and tumor appeared at the sam 
average duration of symptoms was about three months 
scular symptoms were complained of in 91 per cent. 
upitation” and rapid, forceful beating of the 
sent; irregularities, dyspnea, breathlessness 
inces were common. Fifteen cases presented signs of 
Central nervous system symptoms were present .in 
vere more pronounced than with the 
iptoms such as diarrhea and vomiting 
nteen cases. lere was a definite loss 
bolic rate aver 
were seven de 
SPECIAL CONSIDERATION OI RDIOVASCULAR 


Symptoms.—A brief statement of the cardiovascular sympto1 


en above. It is the prevailing opinion that the hyperplastic goiter 


uses more profound changes in the circulatory system than is found 


association with toxic adenomas. Our observations suggest, how- 
at, so far as the heart is concerned, the disturbances are pra 
uly the same in both groups. Where differences occurred, they 
eemed to be due mainly to the degree of toxicity. The vascular system, 
wever, showed more pronounced changes in the hyperplastic group 
n in the group of adenomas. Among the earliest symptoms were 
cardia and a consciousness of the heart beat. Many patients com 
lained of attacks of “palpitation.” hese spells, which were 
requent later in the disease, probably represent paroxyst 
ricular fibrillation or flutter. Throbbing of the vessel 
periphery, pulsation in the thyroid and a heaving precordiut 
ually marked in severe cases. Sleep was frequently interf 
use of these sensations and such patients preferred 
ght side. Dyspnea and breathlessness on exertion, and 


ges cough, progressive edema, cyanosis and other signs of decompet 


n were observed where proper treatment had not been instituted 


iters producing pressure symptoms were relatively infrequent causes 


ardiovascular disturbances, as compared with the overacting glands 


al Signs.—Inspection in the early cases revealed very little 
from a forceful apex impulse in the usual position, slighth 


reased carotid pulsations and flushing of the face and necl 
sease advanced, the apex impulse became more forceful with a diffuse 


ving of the precordium. The apex impulse was then displaced to the 
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left and, in later stages, downward. The carotid arteries and peripheral 
vessels showed increased pulsations, and capillary pulsation was fre- 
quently noted, especially in the hyperplastic cases. When the myo- 
cardium began to fail, the venous pressure rose, the veins stood out and 
they occasionally showed unusual systolic pulsations extending to the 
lower arm and hand (noted in three of our cases). When decompensa 
tion began, the usual signs appeared: such as pulsating liver, systoli 
venous pulse in the neck, edema of the lungs and edema of the legs 
advancing to anasarca. During the stage of decompensation, the heart 
was frequently irregular and no sign of an A-wave could be found in 
records from the jugular vein. 

(On. palpation the apex impulse was usually forceful and showed 
no displacement in early cases; but as the condition advanced, the 
impulse became more marked and diffuse, and it moved to the left 
and downward. A systolic or presystolic thrill at the apex, or a systol« 


thrill at the pulmonic area was noted in a few cases. A distinct shock 


was felt at the pulmonic area, accompanying the second sound. A 
systolic thrill was frequently felt over the thyroid vessels in hyper 
plastic glands, rarely in adenomas. The pulse was usually soft and 
often times dichrotic. A water-hammer pulse was common in the 
hyperplasias. The rate was quickened in toxic cases, being 93 in th 
toxic adenomas and 107 in the hyperplasias in our series. In the early 
stages the pulse was generally regular, although a sinus arrhythmia of 
the respiratory type was frequently observed. Later, many cases 
showed the more unusual types of irregularities, and in the terminal 
stages they were very commonly observed. 

By percussion the heart was found to be gradually enlarged to the 
left and downward ; there was a well defined increase in dulness in the 
third and fourth left interspaces, as is seen in organic mitral disease, and 
later the dulness was increased to the right. Enlargement, usually t 
the left, was noted in forty-one adenomas and in forty-three hyper 

lasias. In the absence of thymic enlargement or a substernal extension 
‘f the thyroid, the substernal dulness was found to be increased, duc 
to the dilatation of the great vessels. 

\uscultation revealed the signs of an overacting heart in tox 
cases. The sounds were quickened, ringing and loud, giving an impres 
sion of hurried inéffectiveness. As the condition advanced, a soft 
systolic murmur was usually heard at the apex and a short. roug! 
systolic murmur was heard at the pulmonic area. Later a loud systol: 
murmur was frequently heard all over the precordium and was trans 
mitted to the vessels of the neck, with a bruit over the thyroid vessel 
and gland. <A definite bruit was noted over the gland in thirty-three 
cases of hyperplastic thyroids and in only three of the cases witl 


adenomas. In the advanced stages of myocardial failure a diastoli 





KERR-HENSEL—THYROID DISEASI 403 


mur was occasionally heard at the pulmonic area or a soft systolic 
ur appeared over the tricuspid area. Murmurs were noted in 
series in forty-three cases of adenomas and in forty-six cases of 
perplasia. 
\n unusually large number of cardiac irregularities were observed 
sinus arrhythmia we have no accurate data as its finding was con 
lered of little significance. It was frequently observed and possibly 
ild be studied further. Extrasystoles were observed in only nine 
ses and in two of these it is probable that an unrecognized auricular 
rillation was present. Auricular fibrillation was observed in twenty 
ne cases, occurring in nine cases with adenomas and twenty cases with 
perplasia. In fifteen of the twenty-nine cases, the fibrillation was 
ysmal in type and in several cases may attacks were observed 
gure 1 shows the frequency and duration of such attacks in one of 
cases. In eight cases auricular fibrillation alternated with auricular 
tter, and in two cases auricular flutter was observed alone. Paroxysmal 


ricular tachycardia with a rate of 190 occurred in one case (Table 3). 


Case 9102. Paroxysmal auricular fibrillation. Paroxysms indi 
asterisks. Death occurred one and one-half hours after operati 
attack of auricular fibrillation which began during the operation 


ks responded to digitalis in moderate doses except the one preceding de 


These observations on the frequency of cardiac irregularities have 
iggested that many of the attacks of “palpitation” which patients 
ribe are due to the disturbance of the normal mechanism of the 
beat by the inception of one of these unusual rhythms. Suc! 


cks frequently came on suddenly and usually lasted only a short 


( hey were accompanied by a sense of fulness in the chest, 


] 


igreeable, rapid, forceful action of the heart, flushing of the face and 
and breathlessness. The termination was usually abrupt. On 

stioning patients who were seen during attacks of auricular fibril 
or flutter, it was found that their sensations were the same as 
experienced during the previous spells of so-called palpitation 

ur opinion, this shows pretty clearly that what they call palpitation 
1] 


ully the result of serious auricular fibrillation or flutter. We feel 


e that this has not been sufficiently recognized in the past 
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tyen-ray studies on the toxic cases generally showed the hear 


j . 
Koen 


be enlarged to the left with widening in the region of the conus an 


uricle—the so-called “mitral type.” 
yperplastic group, the heart was of the “aortic type” with 


In some cases, particular] 


f the | 
great-vessel shadow definitely increased. 

Blood pressure determinations showed in the adenomas an average 
»f 133 mm. mercury (systolic), 78 mm. mercury (diastolic) and a pulsé 
55 mm. mercury, while in the hyperplasias the averag 


pressure of 


Aurieular Extra 

Fibrillation q ! ri systoles 

n 

(4 paroxysma 1 pro cases of 
alternating natir probable 
lar auricular 


fibrill 


ll paroxyst! 
6 alternating il 
ir wit! auri¢ 


with auricul ul 
fibrillation 


flutter 


probable 


TABLE 4 oop Pr 


HYPERPLASIAS 


on After Opera 
199/82 

138/45 
a/R 


12 


Before Operat 
152/86 
145/66 


140/90 


was 141 mm. mercury (systolic) and 71 mm. mercury (diastoli: 
with a pulse pressure of 70 mm. mercury. In several cases in whi 
he systolic and diastolic pressures were high before operation, a marke 
fall was observed following surgical treatment. Some of the mor 
striking examples are shown in Tables 4 and 5 

hyperplastic goiter who had a blood pressure of 200/100 on admissic 


In one patient with 


there was a fall to 178/65 after medical treatment. 
Venous Pressures and Pulsations—No attempt was made to measut 


ccurately the venous pressures, but in advanced cases the pressure i 
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e veins was definitely increased. In three cases we observed pulsating 
ripheral veins in the arms and hands, whicl 


i 


cleared up after 
itment. 


ctrocardiographic and polygraphic tracings were made in n 


ost of 


he cases showing unusual irregularities and in some of the uncompli 


ed cases. Twenty-five cases were studied at intervals while in the 
spital. In addition to the changes in rhythm noted, there were 
ertain variations in the auricular complex which were frequently 
served in more severe cases. The P-waves were widened and 
ncreased in amplitude, frequently slightly notched in Lead I and having 
liphasic character in Lead III. These features were noted in ten out 
fourteen cases with regular rhythm. The P-F interval 

















































































































Electrocardiogram 1045. Marked hyperplasia 
waves in Lead III Prominent “T” w 


marked-thyrotoxicosis and fo 


ave 
rf al I 
this and all succeeding electrocardiograms 


ls twenty-fifths of a second. The galvanometer strit 


leflections of one centimeter represent one milli 


tv-fifths second in three cases and there was an 
ne case. Bundle branch lesions were not observed 
was shown in two cases and left hypertrophy 


l-wave, when flattened or inverted in Leads | 


ind to indicate a bad prognosis in accordance witl 


imbhaar In our series there were six such case 


wed mvocardial disease and, as was to be expected, tw 


cent., of the patients died “x: if the various 


? to > 


egularities are shown in Figures 
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Diagnosis.—The diagnosis of the types of goiter studied were mac 
on the clinical signs and symptoms combined with pathologic findings at 
operation and necropsy. The cardiac symptoms and signs were usually 
obvious, although careful observation and instrumental means were 
frequently necessary to differentiate the irregularities encountered. 












































































































































Fig. 3.—Electrocardiogram 1189. Marked hyperplasia. Paroxysmal auricular 
fibrillation. Slight right hypertrophy. Inverted “T” waves in Lead III. 













































































Fig. 4.—Electrocardiogram 935. Marked hyperplasia. Advanced myocardi 
hanges with decompensation, peripheral venous pulsations. Auricular fibr 
lation. Inverted “T” waves in all leads. “Q-S” interval two twenty-fifths 
a second. Radium treatment. Living after six months 


Treatment.—No preliminary treatment was given in the nonto» 
or moderately toxic adenomas previous to operation. The patient 


with more advanced toxic adenomas, with signs of cardiac failure, a1 


most of the patients with hyperplasias were given preliminary medi: 
treatment or received medical treatment alone. Mental and physi 
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st was insisted on. Bromids or quinin hydrobromate were given 
en indicated. Ice bags were used over the thyroid gland and heart 
the more toxic cases with considerable relief from distressing symp- 

s. Digitalis, in the form of the tincture, was used, when indicated, 
der careful supervision. In moderate doses the drug produced 
ellent results and was very useful in controlling and, possibly, in 
preventing attacks of abnormal cardiac rhythms, particularly auricular 
rillation. One patient died during operation, from the effects of 


kic procain used as a local anesthetic. Another death occurred 


m auricular fibrillation with marked signs of thyrotoxicosis develop 
g two days after operation. Quinidin sulphate seemed to have a 


eneficial effect in controlling attacks of auricular fibrillation in on 
ise, although of no benefit in several others. Cardiac decompensa 









































Fig. 5—Electrocardiogram 996. Same as 935 after digitalis therapy. Rate 
luced from 135 to 75 per minute. 


was treated by the approved methods, although excessive purgation 
s very exhausting in some cases. Roentgen-ray treatment was used 
nany cases of hyperplasia before operation and in a few cases it 

the only local treatment employed. Radium emanations in bare 
bes of from 6 to 10 mc. were inserted into some of the more serious 
perplastic goiters with marked improvement. (These cases are being 
orted elsewhere by Dr. W. I. Terry.) Various methods of surgical 
ument were employed, including ligation, enucleation of adenoma, 
rtial lobectomy, bilateral subtotal lobectomy, etc 

One of the most striking observations made in this series of cases 

been the degree of cardiac relief noted by the patient after removal 

overacting thyroid gland. 
‘rognosis.—In our series it has been demonstrated that the condi- 


f the heart generally determined the outcome of the case. Deaths 
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from other causes, except marked increase of toxicity following oper 
tion in severe cases, were rare. Electrocardiographic demonstration 
flattened or inverted 7-waves in Leads I and II have indicated 
unfavorable outcome. Heart block and disorders of the cardiac rhythn 
have been noted in the more severe cases. Signs of decompensatior 
and advancing edema have indicated prolonged medical treatment 
radiotherapy. Embolism and coronary disease were rare Foc: 
necroses of the liver and pancreas followed operation in one case ar 
caused the death of the patient. 


Mortality.—In our series there were nine deaths, seven occurring 11 


cases with hyperplasia, one with a mixed gland and one with a1 


adenoma of the plunging type. The findings in these cases have beet 
briefly summarized below. 
REPORT OF CASES 


ssE 1 (8505).—Female, aged 46. Symptoms and tumor for eight years w 
slight pressure on trachea; enlarged heart; blowing systolic murmur at mitra 
and pulmonic areas; loud bruit and thrill over gland; pulse, 130; blood pressu 
120/80 mm. mercury, basal metabolism 70 per cent. plus. She was given pre 
liminary medical treatment, and radium, 10 mc., was inserted into the gla 
with slight improvement. Later bilateral subtotal lobectomy was done with 
slight improvement. One month after operation she had a brief attack 
auricular fibrillation. Basal metabolism, 66 per cent plus. Four months aft 
operation basal metabolism was 58 per cent. plus. Then nine exposures to t 
roentgen-ray in another city were followed by marked thyrotoxicosis, pulse 20 
coma, delirium and death At the necropsy a large amount of hyperplast 
gland was found surrounding the trachea and extending beneath the manubr 


Diagnosis —Recurrent hyperplasia with marked thyrotoxicosis. 

Case 2 (12563 and 13060).—Male, aged 39. Symptoms present three year 
very marked during past five months; tumor noted three weeks; heart enlarg 
pulse, 120; blood pressure, 120/64; slight eye signs; marked bruit; basal met 


olism, 79 per cent. He was given medical treatment and radium 6.5 m« 
inserted into the gland. Very slight improvement. Two months later, a bilater 
partial lobectomy was done Thirteen days after operation there develo 
yrogressive jaundice, coma, convulsions, dyspnea and cyanosis. Urobilin 
present in the urine (no leucin or tyrosin) and the man died in coma 
necropsy showed marked acute focal degeneration of the liver; focal nect 
pancreas; hyperplasia of thymus 
Diagnosis.—Hyperplasia with marked thyrotoxicosis and liver degenerat 
Case 3 (13360).—Female, aged 31. Tumor present five years; sympt 
manifested two years with palpitation and diarrhea, heart slightly enlarg 
systolic murmur at mitral area and diastolic murmur at pulmonic ar 
entered the hospital with a pulse of 180; blood pressure, 160/90; gang 
arm Amputation Pulse rose to 200; temperature increased fr 
, the patient died with cardiac failure and toxemia 
showed thrombosis of right subclavian artery No thrombi four 
Right ventricle dilated 
Hyperplasia with cardiac dilatation and arterial thrombosis 
ise 4 (10751).—Female, aged 39. Symptoms present for many 
or noted tor eighteen months, with decompensation for eighteen months 
inasarca, marked hypertrophy and dilatation of heart, systolic murmurs 
on hi 


mitral and pulmonic areas, auriculoventricular block (partial), pulse 


pressure 140/60, marked eve signs, basal metabolism, oO per cent. plus 
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Heart enlarged to left; no murmurs; pulse, 100; blood pressure, 135/75 
Plunging type of goiter. Operation difficult. Patient died one and one-hali 
hours after operation from local hemorrhage and pressure on the trachea. 


Diagnosis —Toxic degenerating adenomas with pressure symptoms. Post 
operative hemorrhage with tracheal pressure. 


CONCLUSIONS 


1. The cardiovascular changes in thyroid disease are progressive, 
and in the most severe cases dominate the clinical picture. 

2. The cardiac signs and symptoms in toxic adenomas and hyper 
plasias differ only with the degree of toxicity. The vascular changes 
are more marked in the cases of hyperplastic goiter. 

3. Cardiac irregularities are more common than is generally recog 
nized. <Auricular fibrillation or auricular flutter, usually paroxysmal! 
in type, occurred in about one-third of all toxic cases. We believe that 
such paroxysmal attacks explain the periods of palpitation which ar 
described by a large percentage of patients. 

+. The prognosis depends in a large measure on the condition of th: 
circulation. If surgical treatment is to be carried out, the “time an 
extent of the operation should be governed by the circulatory condition.” 

5. Treatment of the thyroid heart depends on the stage of tl! 
disease. In all cases every measure should be employed to relieve th: 
myocardium. Rest is essential. Sedative drugs are of some valu 
Elimination should be kept up. Digitalis is of great value in con 
trolling auricular fibrillation and may be of value in preventing 
paroxysmal attacks. The amount required in controlling auricula 
fibrillation is usually less than in ordinary cardiac cases. It should le 
continued over long periods. Decompensation should be treated as 
other myocardial cases. 

6. The electrocardiogram is of value in recognizing myocard! 
changes, in differentiating the types of irregularities and in prognosi 


\ CASE OF RHEUMATIC FEVER WITH CEREBRAL 
SYMPTOMS SIMULATING ENCEPHALITIS 
LETHARGICA 


LEWIS FOX FRISSELI M.D 


NEW YORK 


temperature rising to 102.4 F., and culture showing Streptococcus viridans 
days later she began to have joint pain, and large, elevated, red and tender 
es on the skin of the neck, and over the shi ypically an erythema 


story—Mrs. J. F., aged 54, had a sharp attack of tonsillitis, Feb. 14, 1922, 


sum 
ust History.—She had had typhoid fever, a 

chopneumonia at 19, and frequent attacks 

grainal type, hemicranial in nature, with occasion: 

She first consulted me in November, 1921, complaining of numbness and 
g in the arms, and legs, particularly in the lei rn One month before 
was temporary loss of power of about o1 iour’s duratior She was also 

ised mentally at this time. Her menstrual history yan at 16, an 
entful. Her marital history showed numerous miscarriag She |} 
ng, healthy child 


was 


as one 


al Examination. — Patient was a 
yngue; a good deal of bridge work 
of infection. Tonsils were | 
Pupils were equal, reacted 
tina were small and to 
lic, 108. Heart: So 
at apex, transmitted t 
and a second murmur 
The urine contained a 
w specific gravity (1.010 
1 that she still had ability 


/ 


1 chemistry was entirely norm: 
nephthalein, normal A lumbar 
central nervous lesion, but tl 


Lange’s colloidal g 


Cerebral 
time? She wz 
few weeks. 
| Cours Seven 
gan to show meni 
weakness, and an 
ski, though no Kernig, and on! 
s were obtained. The areas 
nful. She had a slight dry 
nt rale in the right scay 
Her temperature was 103 | ir 
numbered 18,000; polymorphonuclears, 
led a fluid showing only two cells with 


following day her meningeal symptoms 


me restless, and wildly irrational. Her neck 1 


weakness was more n 1. as 





was more inite. Still 


' 
I 
rythema nodosum on both shin Eyegrounds were negative except 


yresent. There were many tres 
as of ¢ 
vascular changes noted in November 

fol j 


llowing day the patient was semistuporous, the face showing thx 
insonian masklike expression. Rigidity of neck continued. Babinski st 
Patellar reflex not obtainable. Blood culture and spinal fluid « 
negative \t times there were severe pains running down the arms, 
ry duration, suggesting posterior root pait At this time the patient 
nted an appearance fairly characteristic of encephalitis lethargica, but 
urred in the course of rheumatic fever, and with a negative spinal flu 
vas considered to be cerebral edema, with pressure on the optic thalami 
Owing to the uncertain diagnosis I requested Dr. Samuel Lambert to s¢ 
consultation at 3 p. m At 2 p. m. the patient’s respiration had becor 
It, she was completely comatose, recognizing no one. The nurse 
were much alarmed. When we saw her at 3 p. m., she was bright, a 
ized everyone readily, talked without discomfort, though the Babinski a 
neck persisted. February 25 slight facial weakness, and slight choreifor: 
nts appeared February 28, though her temperature was running 
irve, the patient again became rather stupid, and did not cooperate wel 
slept most of the time for the past twenty-four hours. On March 1 
in consultation by Dr. Foster Kennedy, who concurred in the di 
encephalitis, not epidemi in nature He also believed that her failur 


] } 1 


perate and answer was due to an aphasia. Eyegrounds still remair 


aphasia was less marked and better cooperation could 


10 agraphia. March 12, there was slight diplopia, the marg 


and patellar reflexes had return: 


recovery The cardia signs rematt 


is case is presented because of the particular interest attache 
liagnosis of a disease simulating encephalitis lethargica, but in 
robability not etiologically related to it. The symptoms are belie 


ive been due to a localized edema of the brain, first in the th 
falx, causing, by pressure symptoms typical of true epidem: 
and an‘aphasia due to a small localized edema in th 
The sudden remission of symptoms February 2, was du 


en disappearance of the edema, with consequent improvement 


lar nature, Ar 





GRAVIMETRI¢ ESTIMATION OF 
OF THE BLOOD 


PHOSPHATES 


WILLIAM 
TTSB 


Che methods at present employed for the estimatio 
ites involve the use of colorimetric or nephelometric 


rTravimet 


{ 
~ 


bden' recently described a technic for the 


small amounts (from 1 to + mg.) of phosphoric acid 


desirable to a | apply this method to the es 
‘s in whole blood his method prove 
was then decided to apply it to the 
the blood in nephrit he excretion of 
one of the chie f defence of 
rmal accumulation « 


phosphates may 


limits 


Marriott 
blood are increased 


total 


he estimation 
recip 1 | 
phomolybdate 


weight of ‘ric acid present, multipli 


rd essentially 1€ : ‘ t] is mM 


to the nephelon c estimation of 


ll be seen fro he magnitude of the 
blood, a sufficient precipit 


It seemed, therefe 
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Technic.—The technic of the method is as follows: 


For the estimation of inorganic phosphate 5 c.c. of whole blood wer: 
The blood was measured into a 5O c.c. flask and diluted to about 


employed 
The diluted 


25 c.c. with warm water at a temperature of from 35 to 40 C. 
blood was allowed to stand fifteen minutes with frequent shaking to insure 
complete laking and 10 c.c. of an 11 per cent. solution of trichloracetic acid 
was then added. The contents of the flask were well mixed and diluted to the 
mark with water. After mixing and standing for a few minutes, the solution 
was filtered through a dry phosphate free filter paper. Twenty-five cubi 
centimeters of the water-clear filtrate was taken for the estimation, and suf 
ficient water added to make the total volume, after the addition of the precipitat 
ing reagent, 75 c.c. The further steps will be described in connection witl 
the estimation of total phosphates. 

For the determination of total phosphates, 2.5 c.c. of whole 
measured into a 25 c.c. flask and laked by dilution with warm water, as it 
the case of the inorganic phosphates. It was then made up to the mark and 
well mixed. Five cubic centimeters of this diluted blood was measured int 


silica test tube which had previously been cleaned by boiling strong 
of a 


blood wer: 


a large 
sulphuric acid in it for twenty minutes. There was then added 2 c.c 


TABLE 1.—Vatve or THE Use or CANE SuGar To Assist CoMBUSTION 
IN Tota PHosrpHATE EsTrMATION 


No Cane Sugar Used, Cane Sugar Added, 
Experiment Me. HsPO« Mg. HsaPO« 
per 100 C.c per 100 C« 


119.6 
112.6 
128.8 
133.1 
124.6 
128.8 
125.3 

60.4 


mixture of equal parts of strong sulphuric and nitric acids and a few gla 
beads to prevent bumping. The combustion of the organic substances was 
carried out carefully in a manner which was virtually identical with that 
described by Bloor.’ 

The mixture was first raised to 
down until only a slow bubbling took place. When most of the water ha 
been driven off a small glass funnel was inserted into the mouth of the tu 
to eliminate all possibility of loss of contents by spurting and also to prevent 
the nitric acid from boiling off too quickly. Heating at this rate was cot 
off The flame was then increas« 


boiling and the flame was then turne 


tinued until red fumes ceased to come 
and strong heating was continued for from eight to ten minutes In mat 
cases the contents of the tube after this treatment retained still a yellowis 
a drop of strong nitric acid was added and 


tinge. If this were the case, 
By this treatment complete clearit 


heating continued for one or two minutes. 


was obtained 


Bloor * recommends the addition at this stage of one or more dro 


of 1 per cent. cane sugar solution and subsequent reheating until t! 


brown color caused by the addition of the cane sugar disappears. 


3. Bloor: J. Biol. Chem. 36:33, 1918 
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tates that unless this precaution is observed, low results for phosphates 


re obtained. This point has been investigated and the results of 


nalyses carried out with and without the use of cane sugar to assist 
he combustion are shown in Table 1. 


From these figures it appear 
hat the results obtained without the use of cane sugar are, if anything, 


gher, but the difference is not very significant. The cane sugar, 
erefore, was not employed in the majority of the analyses recorded 
erein 


\fter completion of the combustion and cooling, the contents of the 
ere thoroughly washed out with 


nree 


tube 
water into a 250 c.c. Erlenmeyer flask 
drops of bromophenol blue were added to the solution and the 

was made alkaline with ammonia; dilute sulphuric acid was 
ntil the indicator just changed color 
is treated with the 


then ad 
After thorough cooling, the 
precipitating reagent, the total 

75 « The further technic is the same for the determination of both the 
rganic and total phosphates 

rhe precipitating reagent employed was that describe 
ck solutions were prepared—A, 


lybdate and 300 c 


solu 

le 
solution 
volume being made up 


1 by Embden Tw 
a solution containing 50 
.c. of concentrated nitric 
ter, and B. a 1.5 per cent 


gm otf ammonium 
acid made up to 600 
solution of strychnin nitrate he 
iting reagent was prepared as required by mixing these 
parts of A to one part 
of the reagent were employed 


c.c. with 
ictual pre 
solutions 1 


oportions of three 


of B For each precipita- 
20 cc 


The precipitating reagent was poured 
the phosphate containing solution and the o stand 
precipitation \ 
end of one hour the 
crucible which had 
iS important to 
precipitate was washed, first 
molybdic-nitric acid reagent, and 
old water until the washings were no longer acid. 


dried at 110 C. for 


mixture was allowed t 
frequent shaking for one hour, thus insuring complete 


wish, amorphous precipitate was obtained. At the 
tents of the flask were filtered through a Gooch 
isly been dried at 110 C. and weighed. It 
during filtration rhe 
cold diluted (1:5) 


pre 


niyvy ge ntl 


Phe 


in the 


one and a half hours, cooled 


er 
he weight of the precipitate divided by 28.24 
expressed as H;PO, In 
1 was of the order of from 10 to 20 mg. and could 
rately with ease. With the quantities of 
responds in the 


28.24 gives the weight 
most cases the weight of tl 
nec 


case of the inorganic phosphate to 2 
lood made up to 50 c.c.-25 c.c. of filtr 
phosphate to 05 4 


Z ate taken) 
l cc. (2.5 c.c. of blood made 
ture taken) 


1 


1s important to 


estimations of inorganic phosphates 


For the success of this method it 
highest purity The 
od should be done as soon as it is withdrawn or if this is impos 
e blood should be kept on ice. Bloor ® states that unless such pre 
itions are observed fallacious results are obtained Phi 


5s Statement 
en confirmed by actual experiment \s 


stated above, the u 
ine sugar during the estimation of total phosphates does not a 
exercise a marked influence on the 


appear 
results obtained, but attention 
most satisfactory results 


I 


be drawn to the fact that the in the 
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recovery of added phosphates from the blood were obtained when cane 
sugar was employed (Experiments 3 and 4, Table 2-B.). Sufficient 
experiments have not been done to decide this point definitely. 

In order to verify the accuracy of the method, a number of experi 
ments on the recovery of added phosphate from blood were carried out 
and are recorded in Table 2. It will be seen that the calculated and 


TABLE 2.—Estimation or Appep PHOSPHATES 


Added Phosphate Blood Plus Calculated 
Fxpressed as Phosphate ir Added Blood Plus 
Mg. HsPO; Blood, Phosphate, Added 

to Mg. HaPO, Mg. HaPO, Phosphate 
Blood (A per 100 Cx per 100 Cx Mg. H«PO, 
Blood (B per 100 Cx 


observed results agree to within 1 per cent. in the case of the inorgan\ 
phosphate determinations, and to within about 2 per cent. in the case « 
the total phosphates. The greater error in the latter determination wa 
probably due to the more difficult technic involved, as well as to tl 


INORGANIC AND ToTAL PHOSPHATES OF NorMAL WuHote Bio 
Me. or H*®PO* Per 100 Cx 


Inorganie Total Inorganic Total 
Phosphates Phosphates Phosphates Phosphates 
0 128 8 

lK 


16 


17o0F 


quantity of blood used. Nevertheless, the accuracy of the 

method is more than sufficient to meet the requirements of clinic 
estimations. 

The phosphates of a group of normal adults were determined at 


the results will be found in Table 3. The samples of blood were draw: 


in the postabsorptive state to eliminate possible variations due to food 


In one or two cases, several determinations were done on the san 
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subject and it will be observed in these cases that the results show but 
little variation, although considerable intervals of time elapsed between 
successive analyses. 

In Table 4 are recorded the studies of fourteen cases of chronic 
nephritis. The diagnoses were based on clinical symptoms and signs, as 
well as on laboratory examinations of the blood and urine. In this 
table the phosphate values are correlated with those of the nonprotein 
nitrogen, chlorides, carbon dioxid combining power of the blood and 
the phosphates of the urine. 

In Table 5 will be found similar determinations on six cases of 
acidosis, associated with nephritis, and one case (Case 7) of tetany with 
lowered alkaline reserve. 

From a study of Table 1 the most noteworthy fact seems to be the 
relative constancy in the ratio of total to inorganic phosphate. This 
ratio averages about 8.5 to 1. The cases of chronic nephritis recorded 
in Table 4 show but little change in this ratio. In fact, there is but 
little difference between the results found in these cases of chronic 
nephritis and those for healthy persons. As a whole, there may be a 
slight increase in the inorganic phosphate and a slight decrease in the 
total phosphate. Patient 10 was a borderline case between an acute and 
chronic nephritis, having been quite ill before coming to the infirmary 
and very much improved when his blood was examined. Unfortunately, 
his alkaline reserve was not estimated, but his urine showed an acidity 
of 40 cc. per cent. decinormal, and the ammonia nitrogen—urea 
nitrogen ratio was 0.13. The urinary acidity and the ammonia nitrogen 
and urea nitrogen were determined in the majority of these cases as a 
means to checking up the alkaline reserve. Patient 13 gave a history 
of having had clinical signs of acidosis before admission to the infirmary 
but the alkaline reserve proved to be nearly normal. Therefore, with 
but a small increase in the nitrogen retention, a normal or nearly normal 
alkaline reserve, a low output of acid in the urine and an ammonia 
nitrogen—urea nitrogen ratio approaching 0.03, the inorganic and total 
phosphates of blood do not vary considerably from the normal. 

A study of the more severe cases of nephritis, those with uremia 
and acidosis, revealed an interesting change in the phosphorus com- 
pounds of blood. Invariably there was a marked increase in the 
inorganic phosphate, accompanied often by a slight decrease in the 
total phosphates, resulting in a low ratio of total to inorganic phosphates 


DISCUSSION 
The general deduction from the results recorded above seems to be 
that the phosphates in the blood in nephritis only show a marked varia- 
tion from the normal when the condition is associated with acidosis 
In cases of acidosis, the inorganic phosphates are almost constantly 
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increased above the normal value, sometimes to a considerable extent 
(Cases 1, 3 and 4, Table 5). This increase may be associated with 
increase in the total phosphate (Case 3, Table 5) or the total phosphat 
may be normal or even low. The high values of the inorganic phosphat: 
suggest strongly that this substance is being mobilized to maintain th 
reaction of the blood within physiologic limits. 

The fact that some cases show high values for total phosphates, and 
other cases show low values may be accounted for in the following way 
It is possible to conceive of two types of acidosis which may be broug! 


; 


tbout by a disturbance in the normal function of phosphates in t 
body. Either the kidney may lose the power of excreting phosphat 
in which case acid phosphate would be retained in the blood thus pri 
ducing a true “phosphate acidosis,” as indicated by high total phos 
phates, or, owing to the abnormal rate of production of acids in the 
body or the failure of other mechanisms for their excretion (e. g., the 
excretion of ammonium salts by the kidney), the phosphates of th 
lxxly may be used up at such a rate for the purpose of excretion 
acid that the total store of phosphates becomes depleted Phe first 
type is represented by Case 3, Table 5, and the second type hy Cases 
2 and 7. In Case 2 the patient was treated with disodium phosphate 
(4 drams daily from the tenth). It will be seen that on this treatment 
the alkaline reserve returned to normal, and coincidentally the output 
of phosphate in the urine increased. Presumably, therefore, in tl 
case the excretion of acid had become deficient owing to depletion Or 

phosphates of the body and this condition was relieved by the or 
administration of phosphate 

In connection with this may be mentioned a case of acute nephritis 
in a child which was admitted to the Royal Infirmary before thi 
investigation took place. This patient on admission showed a sever 


nitrogen retention and acidosis, the output of phosphate in the urine 


being very much reduced. The laboratory findings are recorded in 


lable 6. On the assumption that the acidosis was due to depletion of 
hate, disodium phosphate, in doses of 30 grains, every two hour 

was administered. On this treatment the condition of the patient 
rapidly improved, the acidosis disappeared and a laboratory examinatio! 
two weeks later showed normal values for the nitrogen of the bl 
and an enormous increase in the output of phosphate in the urine 

The administration of calcium has been suggested by Marriott at 
Howland * to relieve retention of phosphates \ccording to the hyp 
thesis outlined above, this treatment would be indicated only in c: 
such as Case 3, but so far it has not been possible to obtain data 
this point 


4. Marriott. W. McK., and Howland, J.: Phosphate Retention as a Fact 
the Production of Acidosis in Nephritis, Arch. Int. Med. 18.708 (Dec.) 191 
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SUMMARY 

1. A gravimetric method for the estimation of the inorganic a 

total phosphates in whole blood is described. 
? 


The results are recorded of a number of analyses carried out 
normal persons, cases of chronic nephritis and cases of nephritis w 


acidosis. 


? 
0. 


\ suggestion is put forward as to the line of treatment to 
adopted in relation to the findings of blood phosphates. 





HE INCREASE OF CERTAIN VAGAL EFFECTS 
WITH INCREASED AGE* 


N GILBERT, M.D 
CHICAGO 
luring the course of a consideration of the occurrence of respira 
irrhythmia in old age, it became evident that there was an increase 
‘tain vagal effects, coincident with increased age 


[hat there is such an increase in vagal activity, is not a new 
been made 


the 


rvation. Mention of such an increased activity has 


time to time, but little definite evidence is to be gained from 


predicates such an overaction of the vagus with age. He 


Dr. Hugh Anderson’s experiments showing an increased vagus 


in old cats and not in young kittens. He also quotes Wencke 


's observation that he had found the vagus especially active in 
More recently Vinnes? has shown that the effect 


pronounced in adults thar 


il Cases 


ire over the vagus trunk was more 
lren. Glaser,’ however, by a different method, conclud 


igus Is more active in youth, and less active in old age 


he response of the heart to stimulation of 


had 


degree of response which we thought t 


testing t 
as it descends in the neck beside the carotid, 
differences in the 
ge, and at that time, with cardiac pathology In order to deter 
just what were the factors which influenced the degre 
nse, the reaction was measured and tabulated 


he patients ranging in age from 5 to 93. 


} 


hanical stimulation of the vagus by pressure 
descends in the carotid sheath is a procedurs 

- since its description by Czernak about half a century 
res no comment. Its disadvantages are certain very obvious 

It is quite possible that in some cases the 

tion altogether. The moment of stimulation, 
tensity cannot be determined with accuracy 

the Medical Service of St. Luke’s Hospital 
Ibutt, C Diseases of the Arteries and Angina 


Genessk. bladen 22:41, 1920; 





424 ARCHIVES OF INTERNAL MEDICINE 


mined whether the effect is through a peripheral action, whether it 
central through the opposite nucleus, or whether it is peripheral in or 
instance, and central in another. 

In the cases here recorded the electrographic string was watch 
and stimulation discontinued the moment any effect was noted. Mir 
imal pressure was used at first, and in many cases, especially in 
sixth decade, it was instantly productive. If no effect was observed 
pressure was increased, or the position changed. The time of stimu! 
tion was recorded on the tracing, but was given no weight. 

There were no uncomfortable sequels. Some patients were mome: 


tarily unconscious, but were not aware of it themselves, and felt m 





Pulse rate and the degree of sinus arrhythmia averaged it 


ods and plotted according to age 


after effects. So far as I have been able to discover, no serious result 
are recorded in the literature. Robinson* comments on the safety 

the procedure. Wenckebach,® with a large experience, observed 
ill effects but used great care. My own faith in the certainty of 


heart to escape from vagal stimulation was considerably shaken by 


case early in the series. A man, aged 65, after very light and mon 


tary pressure, had a complete standstill, with no ventricular escape 


5.76 seconds, when the normal sequence returned. Wenckebach re 


4. Robinson, G. C., and Draper, G J. Exper. M. 14:217, 1911; 
5. Wenckebach, K. F Die Unregelmassige Hertztatigkeit, 
Berlin, 1914. 





still of 6 seconds, as does Vinnes. do not feel that 


re is without the possibility of danger. In our cases in 
we erred on the side of safety, and used 


secure those with normal hearts, chosen cases from the 

rthopedic wards, hospital attendants, physicians and students were 

\ normal tracing was taken with all three leads, followed by a 

f Lead II taken during forced deep respiration. A tracing of 

I] was then taken during stimulation of the right and left 
tracings were taken in the reverse order 

\leasurements were made to 0.01 


ufficient accuracy where the deviations were so extreme 


seconds, which 





1 


The relation of pulse rate to age in t 


[he rates are averaged in five year period 
es the resulting curve is, of course, very uneven. It 
definite decrease in rate to the age, 65-70, followed 
rrees with the table compiled by Guy *® and 


is 


summar1 


Arrhythmia The degree of respiratory 
ired by the difference in length between tl 


st R-R intervals in the normal tracing 


ases, we again have a very irregular curve, 


; 
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dency to decrease with age is unmistakable. The increase in the degr: 
of respiratory arrhythmia in forced deep respiration . followed 
similar curve. 


EFFECT OF DIGITAL STIMULATION CF RIGHT AND LEFT VAGUS 


The degree of effect of vagus stimulation was measured by 
ditterence in length between the longest R-# interval in the norn 
tracing, and the longest R-R interval obtained on vagus stimulatior 
Che P-P interval frequently was longer than the R-F interval, but w 
not used because of the difficulty of determining in many cases whether 
the intervening ventricular complexes were in response to impuls 
generated low down with an iso-electric P wave, or whether they wer 
actual ventricular escapes 


re date seit. AS amt bE Peal o 
Maximum increase it 


the right vagus, plotted in 


\ discussion of the variation in vagus effects on stimulation wou! 
require a more detailed analysis than can be given here. There 


no marked difference between the right and left vagus. The predo 


nating effect was a slowing of stimulus production, frequently wit! 


decrease in amplitude of the P wave, which in some of the cases becat 


iso-electric or inverted. As the pace-maker was displaced downw 
a decrease in the P-R interval was noted in part of the cases. Ins 
of the younger subjects there was a generalized slowing of r 
although the R-R intervals were no longer than the longest obser 
before the stimulation 


An increase in the P-R interval of 0.01 second or more was pres 


in less than one third of the cases. Complete disassociation occur! 


> 


in one case with both right and left vagus stimulation in a case of 2 





GILBERT—VAGAL EFFECTS AND AGI 

block, and in two cases with right vagus stimulation, and in two 

ises with left vagus stimulation. All of the subjects showing com 

te block had definite cardiac pathology, and all were over 60, except 
aged 34. 


Che difference in 0.01 seconds between the longest normal R-R 


er 


‘val and that obtained on vagus stimulation was plotted according 
e age of the subject. 

In Figure 2 is plotted the maximum increase with either vagus, and 
Figures 3 and 4 the increase with the right and left vagus is 
Che three figures are quite similar, and show an 
ise in response with increased 


vn, respectively 


age, with the possibility of 
rease in the latter part of the seventh decade and after 
hat the increase in response is a fu of the age of the subject, 


rte kgs? bed * alae? “a, 
*t-« 1. « 7. * & st 


Fig. 4—Maximum 


1 
th 


in the R-R 


e left vagus, plotted in hundredths 


not of the cardiac pathology, is indicate 
I = 


charts are plotted separately the results obtained in cases present 
lefinite pathology and those with no demonstrable patholog 
imum response with either right or left vagus 

is difficult to say that any person middle 
or what is normal for the age : in only 
in this series that they had no circulatory s) 
le findings. Arteriosclerosis was present in varyi 
series. Functional kidney tests (phenolsulphonepht 
chemistry were within normal limits in the cases ch: 
The two charts are 


iain essentially alike, and 


ise In response with increased age 
In Figures 7 and 8 are plotted the changes in conduction time with 
t and left vagus 


gu Decreases in the P-R inter\ al are plotted below 
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base line, and increases in the P-X interval are shown above the 


the 
Here, again, an increase 


baseline in 0.01 seconds, according to age. 
in response is seen with increased age, as indicated by an increase 
Cardiac pathology could not be demonstrated to be 


T 
il 


the ?-R interval. 
. factor in the decrease of conductivity, although it is to be noted tha 
all of the cases, except one of those showing complete block, were 
cases manifesting definite cardiac lesions. It is possible that in a larger 
series a more definite difference could be noted in the effect o1 
conductivity. 
as are usually found in the wards of 


The heart cases were sucl 
city hospital, and represented all degrees of circulatory insuf- 


large 


the R-R interval obtained by digital stimu! 


Fig. 5—Maximum increase in 
ion of either vagus in patients who showed a definite pathologic cardiac « 


dition, plotted in hundredths of a second, according to age 


ficiency No relation could be demonstrated between the anatomic 
lesion, the severity of the lesion, or the degree of circulatory dis 


turbance and the vagus effect. 
It is difficult to evaluate arteriosclerosis accurately. The degree « 
arteriosclerosis was apparently not a factor. High or low blood pressure 


was not a factor. 
In general, but not invariably, the patients who were well under 

influence of digitalis showed an increased effect. One subject, 

suffering from mitral stenosis with auricular fibrillatior 


rv, aged 12, 
circulat 


] 


who entered the hospital with extreme evidences of 


insufficiency, showed no response on entrance, but a moderate respor 


when under the influence of digitalis 
The cases showing other evidences of overactivity of the vagus 


frequently, but not invariably, showed an increased effect 





\ consideration of individual cases ret it even more di 
hat cardiac pathology has any bearing on the degree of 
\ subject with a mitral lesion, aged 37, who was morib 


ed no effect. A similar subject, aged 46, showed 


tient with carcinoma of the stomach, aged 54, 


ases, showed a well marked effect two hours be 

aged 66, showed a marked effect when appare 
ater, when moribund with a nephritis rhe 
showed an éffect proportionate to the expectan r the 
more Some patients with marked angina sl 


‘re would seen » be » relation between 


and prognosis nontl 


ven no deaths 


bout equal vy distributed between tl 


effect, moderate effect and marked eff 


Idenly and unexpectedly, 
vagus eff 


accurate 
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Hough * with experimental cats and dogs under anesthesia showed 
an increased effect when the heart was weakened by long experiment 
The anesthetic, however, introduces an unknown variable, as shown by 
Becht 

Phe question as to whether the increased effect of vagus stimulation 
with increased age is due to increased central activity or to periphera 
changes involving the nerve endings or to changes in the tissues effected 
is of interest. It is also conceivable that it could be due to a decrease 
in the activity of the sympathetic system. If there be a decrease of 


pathetic activity with age, we know nothing of it at present. 


et#aus 


nange 
plotted 


» consideration of an increase in central activity of the vagus 
nt based on overactivity in other organs would again requir: 
such an overaction was based on central and not peripher 
The pulse is slower with age up to a certain point, but su 


is not necessarily a central phenomenon. If there were 
ncreased central activity of the vagus we might expect to obtain vagus 
‘ffects with smaller doses of digitalis in later life. This was not tl 
bservation of Eggleston,’?® who found a very slightly increased dos 
—— : 


the dosage 1s 


ecessary after 40. My personal observation is that 


iy 


validity of this argument, however, depends on the physi 


action 


16:1 (July) 1915 





\Venckebach concludes that t the increased reaction 
hanges in the reacting tissue, consequent on pathologic changes 
lisease is a factor at all, it is not a simple factor 

‘r, and it is quite possible that there 


juite apparently is a factor, 
the nerve endings or 


tissue 


“ther 


5] 


with age in € 


changes coincident 
in a 


be 
which results so-called lowering 


tissues, 
It is interesting 1n 

effect with age Che effect of atropi 
ralysis of the vagus nerve endings 


the reacting 
t1romuscular threshold. this connection t 


iriation in atropin 
us nerve endings 


i 
1 
rr 


atropin, there Is an! Se > in the degree 


5 + oe 

0 Oene cnet aap wetenrnengre sorice nine erent rete 

° o> ° 
o—+ ° 


nstrued 

gus. But it is to 
is on the activity of 
purely a vagus phenomeno 


» enter into its 





he preponderance of the little evidence we have appears to be 
in favor of the increased activity being due to changes in the nerve 
endings or the reacting tissues Proof will depend on animal 
experiment 

Che fact of such an increased vagus effect accompanying increased 
age opens a wide field of possibilities, on which we will not attempt 
to speculate. Such variations with age and with other pathologic or 
normal changes in tissues are of immediate physiologic and clinical 
importance. 

\ point of especial interest in the present instance is the bearing 
on the increased liability to the “vagal, death” of Allbutt, and Capps 
and Lewis,'* and on the hypotheses of Verdon.*® 

(One would like to regard the increased vagus effect as conservative 
in character. It is possible that it might be regarded as one factor in 


a more labile depressor mechanism. Should we accept the theories of 


Hering and of Gaskell there would be a tendency toward an increase 
of the anabolic processes with age. In the light of our present knowl 
edge, however, any comment on the significance of this phenomenon is 
treading on unsafe ground 

SUMMARY 


1. In a series of 177 cases, the subjects ranging in age from 5 t 
93 years, there is shown to be an increase in the response of the vagus 
to digital stimulation coincident with increased age. 

2. This increase is a function of age alone and not of pathologic 
changes in the heart. 

3. Whether the increase is due to central changes or to peripheral 
changes in the vagus or tissues affected cannot be proved from the 


evidence at hand. 


\.. and Lewis, D Am. J. M. Sc. 134:130, 1907 


Angina Pectoris, London, 1920 





STUDIES OF EXOPHTHALMIC GOITER AND THI 
INVOLUNTARY NERVOUS SYSTEM 
LEO KESSEL, M.D., CHARLES 


AND 


HYMAN, M.D 


( LIEB, M.D 
HAROLD T 


CONSECUTIVI CASES OF EXOPHTHALMIK 
GOITER 


KESSEL, M.D., HAROLD 
AND 


HERMAN LANDI 


HYMAN, M.D 


M.D.* 


W YORK 


INTRODUCTION 


[his report is a detailed account of the course of fifty « ’ 
loped exophthalmic goiter. In order to eliminate the personal 
in diagnosis, no patient was included in thi { 
linical diagnosis was not confirme: 


ases of fully 


or 


1 by and continuous 
of the basal metabolism The course of the illness 
with th 


natural ten 


was 
th as little interference rf the 
ise as was compatible with the comfort 


of tl While of 


accomplished in as cle 


urse, this could not be 
s the maintenance 
these 1 


of a laboratory 
I 


a manner 
control, at le it is true that in 

atients no specific therapy was instituted he course of 

iptoms and of the basal metabolism was closel\ 


] 
; 


lv tollowed, an 
: - 
results obtained were estimated on the basis of restoration to so 
momic usefulness, 


mal limits 


7 he 


i 


and on the return of the metabolism 
observations made on this group 
the crystallization of 


} le first stey 
a definite therapeutic policy for ex 
the establishment 


future 


for with 
t possible in 
specific” 


In the 


-xophthalmi 
of the spontaneous course 
studies to 
therapeutic procedures 

two papers ’ 
of two groups of patients ofte 


t 


it 
evaluate accurately the 


that precede this one will be found a 
n erroneously included in reports 
ling with exophthalmic goiter. T1 ir 


ne nt group 
a lump in the neck, < 


ive 
secondary manifestations of 
basal metabolism. In tl 


he 
vroid enlargement 


l¢ 


rece 1; - ¢ tT a 
€ ding papers 


1. Kessel and Hyman 
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grouped under the single term of “sympathomimetic,” the term 
Barger and Dale? to denote “manifestations that are tantamount t 
electrical stimulation of the thoracicolumbar division of the involu 
tary nervous system, or to stimulation of this same system 
adrenalin.” Such symptoms include the cardinal clinical symptoms « 
tachycardia, exophthalmos, goiter and tremor, and the minor symptoms 
of exophthalmic goiter, such as diarrhea, sweating and palpitation. [: 
these patients there was no alteration in basal metablism, and 
evidence that an alteration had even been present. To this clini 
syndrome of sympathomimetic symptoms without elevation of 
basal metabolism we have applied the term autonomic imbalance. It 
solely by the absence of an elevation of basal metabolism that these 
patients are distinguishable objectively from patients with exophthalm 
goiter 


MATERIAL STUDIED 


The patients were studied in the wards of the Mount Sinai He 


pital. The following points are to be emphasized: (1) The symptoms 


presented were sufficiently severe to warrant residence in a hospit 
where beds are at a great premium; (2) the patients in our institutiot 
present a racial nervous and emotional instability; (3) the patients 
come from the poorest sections of the city, and are subject to constant 
economic strain; (4) the history of fifty consecutive patients is pre 
sented irrespective of the end results. An attempt was made to follow 
each patient. Where contact was lost we regard the case as a failur 
and so report it. 

lhe abstract of a case history given below is typical of the studies 
made of each of the patients: Where symptoms could not be measured, 
the intensity was indicated on the basis of four plus (4 +). Special 
attention was paid to the sequential history, which detailed the com 
plete life of the patient. This served two purposes: First, to throw 
light on the natural history of the illness; and, second, to guide in the 
management of the individual patient. 

VW. NV. (208121), female, aged 26, single, was an art illustrator 

ust Illnesses ——Patient had measles and scarlet fever four times in cl 
hood; pertussis twelve years ago; epidemic influenzal pneumonia two years ag 
Her tonsils and adenoids were removed sixteen years ago 

tstor Menses began at the age of 16, occurring every 


were of three days’ duration 


Barger and Dale: J. Physiol. 41:19, 1910 
The clinical studies were carried out in the wards of the Mount $ 
Hospital on the medical services of Drs. Brill and Libman and in the 
ient department in the classes of Drs. E. Moschcowitz and R. Otten 
the laboratory studies, in the department of pharmacology of the College 
Physicians and Surgeons, Columbia University The work has been 
possible by a fund established for the purpose by the New York Foundat 


and by Mr. Felix Warburg 
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quential History —The patient was born in Canada. Her life was unevent- 
ntil eight years ago when she was told by telephone that her father had been 
led. She was greatly shocked and was unable to talk for several days. A 
months after this, the goiter was noted but she had no other symptoms 
ids were administered without effect on the gland Despite financial 
verses, she was well for the next two years. Then she experienced nervous 
s, exophthalmos, asthenia, tremor and tachycardia, and she lost 30 pou 
ight. Her physician regarded her condition as so precarious that he gave 
three months to live. She was treated with injections but without benefit 
She then came to New York and rested at the home of an aunt where she was 
illy nursed. She gained 30 pounds weight and resumed her work 
art school. Because of the unsightliness of her goiter, she sought operative 
atment, although she was then symptom free. She entered the hospital, and 
xamination revealed, besides the goiter, only tremor and a pulse rate of 100 
\ hemithyroidectomy was performed and the specimen was reported to be a 
urenchymatous and colloid struma. After operation she felt that her condition 
is unchanged; her goiter was no smaller A few months later she was 
lesperately ill with pneumonia. She resumed her work in a few months and 
vas well until six months ago when her previous symptoms recurred. She 
had a growth 1 her knee which she was told was tuberculous. She 


red the hospital for the removal of this tumor but was prevailed on to 


phthalmometer... 
sal metabolism 


nit to thyroidectomy. Before this operation examination revealed a puls« 

of 98; exophthalmometer, 20; basal metabolism +10 and + 16, and a 
mor. The operation was done under local anesthesia; the middle and 
ft lobes were removed, and the report was parenchymatous goiter. She was 
turned from the operating room in a precarious condition and was des- 
rately ill for five days. She finally went to the country and convalesced 
ely. One month ago all her previous symptoms returned with the severity 
her first crisis. 

{natomic Status.—The patient was well nourished; her hair was black, streaked 
gray; the outer portion of the eyebrows was sparse; systolic murmurs 
present at both apex and base with respiratory arrhythmia and dynami 

ibdominal aorta; a spastic sigmoid was palpable. The digits tapered. Emo 

ilism and vasomotor instability were marked. Scars were present over the 

yroid. A large thyroid remnant persisted, irregular in shape, soft to the 
h and with a bruit over it. The nasal septum was deviated. The tonsils 
cryptic and half buried. All eye signs were present. Locomotion pulse was 
nt in the vessels of the fundus. 


ratory Data.—Tests revealed: Hemoglobin, 93 per cent.; red blood cells, 
+200,000; white blood cells, 7,100; lymphocytes, 31 per 


cent.; platelets, 20,000 
ling time, 5 minutes (secondary purpura). Urea, 15, incoagulable nitrogen, 40 
acid, 3; creatinin, 1.55 mg. per hundred cubic centimeters; sugar tolerance 
113/220/180; occasional albuminuria was noted. Phenolsulphonephthalein 

per cent.; reaction to epinephrin was ++-+ + and to atropin +++ + 





TABLE 2.—PreExisteENT SYMPATHETICOMIMETIC Symptoms (AUTONOMI 
IMBALANCE) IN PATIENTS Now SUFFERING FROM 


EXoPHTHALMIC GOITER 


es 


Cold Extremit 
Psychie Unrest 
“Heart Trouble” 
Insomnia 


Nervousness 


Blushing 
Dyspnea 


| Irregular Menses 
Asthenia 


| Loss of Hair 


Sweating 
| Diarrhea 
| Polyuria 

’oly 


' 
| 
| 
| 
| 
| 
| 


Males 
Albeck 
Preisiler 
Weinstock. 
Rosenthal... 
Cohen 
Faber 
Wollman 
Kantrowitz 
Rosenberg 
Horowitz. . 
Females Whos 
Symptoms Arose 
Before the 35th Year 
. Dunkelman.. 
12. Berkowitz.. 
13. Droga.. 

4. Kurzmack 
Naimon.. 
Belford 
Juhasz..... 
Meltzer... 
Tanguay 
Goodglass. 
Kraft.. 
Albert 
Fox... 
Cohen.. 
Rodamon.. 
Altman.. 
Fisher... 
Steinbach.. 
Farber. 
Goldstein 
Handel 
Green _ 
Hoffman 
Kretman 
Hamberger 
Griffith...... 
Honig.... 

: Speigel 

39. Sehneider. 

Females Whose 

Symptoms Arose 
After the 35th Ver 

#0. Belkin.... 

41. Raskin 

42. Weiner 

43. Kaplowitz 

#4. Jandus.... 

45. Silverstein 

46. Litschstein 

47. Feldman... 

48. Glassowitz.... 

49. Maegelin 

5S. Nacht.. 

51. Sigismund. 
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Total ee 2 2 23 , Is 7 3 9 13 


he sympatheticomimetic ‘‘score” is obtained by adding the number of symptoms list 
The epinephrin reaction is estimated by the extent of the pressor response (0 — below 12 m! 
1 = 12-15, 2 = 15-20, 3 = 225, 4 — over 25): the atropin reaction by the pulse rate variati 
(0 = below 10 per minute, 1 = 10-15, 2 — 15-20, 3 = 225, 4 = over 25). A dash (—) in eith 
column indicates that the test was not done. Note that there is no relationship betwe 
“seore” and intensity of drug reactions. Compare these symptoms with present symptoms 
of exophthalmic goiter and with residual symptoms in “arrested” cases. 
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[he hospital course was complicated by tonsillitis 
of the tonsils was started. She went to the country 
remained home at full rest for one month. She 

e. Despite the illness of her mother and trouble w 
been free of symptoms for fifteen months 
MMARY: Psychic insult; exophthalmic goiter; 
al hemithyroidectomy ; second crisis; partial thyr 
taneous recovery; well now for more than a 


ETIOLOGY 


Predisposing Factors—lIin a small group (10 per cent.) of patients 

previous symptoms were noted. In 90 per cent. of the patients, 
ersistent or recurring symptoms existed. When these were tabu 
ited, the syndrome of autonomic imbalance was again reconstructed 
lable 2) 

Stern * has called attention to the presence of a predisposition. He 
iphasized, as did Charcot,’ the incidence of functional nervous dis- 
lers in this group. Four of our patients had psychoses; two had 
ileptic convulsions, and two had hysterical aphonia. 


TABLE 3.—RésumE or Etiotocy 1n Cases Stupiep 


Condition * 

e insult (alone = 
sy insult (associated 1 with other factor 
Foe al j infection (tonsils).. 

nfection (sinuses). . 

‘ val infection (total 
ary insufficiency..... 

Sex 4. . eee . coos 

wo. sees oe . eeee se { 18 


\ssociated conditions are not listed Direct causa] relationship must be demonstrabk 
rrant inclusion in this table. 


[he predisposing factors bore no relation to the age of the patient, 

the duration, or to the type, of thyroid enlargement. 

Exciting Causes.°—By far the most frequent and important exciting 
use was psychic insult. In 72 per cent. of the histories this was in 
mediate relationship to the onset of the disease. Focal infection 
layed an exciting role in 40 per cent., the focus being present almost 

stantly in either the tonsils or the sinuses. Alterations in sex life 
nd dietary insufficiency were operative in a small number. In many 

the patients more than one exciting factor occurred (Table 3 


PATHOLOGY 


lwo complete necropsies were made. In Case 49, in which death 
due to cardiac failure following pneumonia and pericarditis, the 
4. Stern: Jahrb. f. Psychol. 29:179, 1908. 

5. Charcot: Clinical Lectures. 

6. Under this caption we are not discussing the primary 

ease, 





440) IRCHIVES OF INTERNAL MEDICINE 


thyroid gland was colloid. In Case 8, in which death was due to 
psychosis associated with the exophthalmic goiter, the summary of the 
pathologic findings was: (1) hyperplasia of the thyroid gland ; (2) per- 
sistent thymus ( weight 20 gm.) ; (3) edema of the lungs; (4) absence 
of lipoid in the sections of the suprarenal; (5) parenchymatous degen 
mn of the liver 
SUBJECTIVE SYMPTOMS 

\sthenia (88 per cent.), loss of weight (84 per cent.), palpitation 
(84 per cent.) and nervousness (80 per cent.), were the most frequent 
symptoms. Of the cardinal symptoms of exophthalmic goiter, goiter 
was present in 78 per cent., and the subjective presence of exoph 
thalmos was reported in but 60 per cent., and of tremor in 70 per cent 
The surprising frequency of dyspnea (62 per cent.), vomiting (30 
per cent.), dysphonia (24 per cent.), dysphagia (10 per cent.), head 
ache (28 per cent.), precordial pain (14 per cent.), and pain in the 
eyes (16 per cent.), is worthy of comment. 

Palpitation.—Palpitation bore no constant relation to the heart rate, 
blood pressure or pulse pressure. It was usually precordial, but at 
times epigastric. In patients whose symptoms had otherwise been alle 
viated completely, mental or physical strain sometimes induced shar; 
attacks of palpitation 

Diarrhea.—The most characteristic type of diarrhea was the passag« 
of frequent, small stools, but the total daily amount of feces was not 
excessive. The stools themselves were normal. The diarrhea was 
unaffected by diet and drugs. The patient might continue to gat 
weight, even when this symptom was distressing. Its occurrence was 
much more frequent in the group of older women, of whom seven o! 


twelve suffered from this complaint. 


Dyspnea.—This symptom was present with surprising frequency. It 


was not associated with either cardiac or pulmonary disease and was 
not necessarily present in those with the highest metabolism. 

Asthenia.—Asthenia was usually the earliest and most persistent 
symptom. Of the six patients who did not complain of asthenia, five 
were males 

Dysphonia.—In none of the patients who had dysphonia was at 
abnormality present in the larynx. None of the patients had a sul 
sternal goiter. Of the four patients who had substernal goiter, non 
had hoarseness. 

Dysphagia—As with the symptom of dysphonia, no mechanica 
reasons could be found for this symptom. 

Edema of the Feet—This symptom occurred five times. In on 
woman it was due to varicose veins; in the others no static, circulator 


or renal cause was present. 
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Pain in the Eyes—In two of the eight women who complained of 


this symptom, the exophthalmos was very slight. 


OBJECTIVE SYMPTOMS (TABLE 4) 

Skin and Appendages.—Fifty per cent. of the patients presente 
the scanty eye-brows so characteristic of myxedema. Five patients 
had a generalized diffuse brown pigmentation. In one of these patients 
the disease was acute. 

Laryngeal and Rhinologic Findings —( Drs. Yankauer and Kaempf 
fer). Without exception, foci of infection were present in the nos 
or throat in all cases. Purulent secretion was expressed from thx 
tonsils of all patients; four had hypertrophied lingual tonsils, and fiv 
had sinus infection. Activity in these foci, or reinfection, at times 
caused serious and protracted remissions of the exophthalmic goite: 
Surgical drainage of a sinus or tonsillectomy often alleviated th 
symptoms. 

Tachycardia.—The great difficulty in obtaining a basal pulse rat 
detracts from the importance of this constant symptom. The lability of 
the pulse rate is so great that it is practically impossible to obtain 
satisfactory norm. Pulse rates taken during sleep often, but not 


invariably, showed a marked decrease. A comparatively slow puls 


was observed with relatively high metabolism (Cases 6, 21, 37 and 45) 
A marked decrease in metabolism occurred without slowing of th 
pulse rate (Cases 25, 27, 28 and 31). Digitalis did not alter the 
tachycardia. 

The Heart.—Twelve patients showed definite enlargement. In non 
was there an accompanying valvular defect. In three of these cases 
the electrocardiogram showed left ventricular preponderance. In tw 
others of this group there was auricular fibrillation. 

Cardiac Sounds.—In many of the patients the snap of the first apical 
sound and the accompanying thrill simulated closely the signs in mitra 
stenosis. In only one (Case 27) could we feel sure that a true stenosis 
existed. Systolic murmurs at the apex and base were common a1 
of no significance. 

Electrocardiogram.—Auricular fibrillation was seen in four patient 
In one (Case 45), the attack was transitory during a bronchopneumoni 
In Cases 48, 49 and 51 the fibrillation was persistent. In Case 
quinidin, and in Case 51 digitalis, was without effect. All of thes 
women were in the older group and none had substernal thyroid: 
The absence of left ventricular preponderance in the majority o/ 
patients with cardiac enlargement was thought to indicate a concent! 


hypertrophy. 
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Blood Pressure.—Cases 2 and 50 had a definite hypertension in the 

sence of cardiorenal disease. Lability of the blood pressure was 
iking, the systolic pressure varying between 140 and 220 mm. of 
reury. 

Pulse Pressure —In every instance the pulse pressure was distinctly 
reased, both on an absolute and a percentile basis. Diastolic pressure 

low in all, and in three patients (Cases 11, 19 and 30) the sounds 
uld be heard at zero. This was a temporary phenomenon. In 
ne of these patients was aortic disease present. 

Spleen and Superficial Lymph Nodes.—The associated enlargement 
these structures was surprisingly frequent. In none of the patients 
is there any obvious explanation for the adenopathy. In acute febrile 
ises the enlargements were frequent and often painful. In one patient 

ise 30) these organs enlarged strikingly as the result of an 
nephrin reaction 

Tremor.—The rapid fine tremor of exophthalmic goiter was no 
re frequent than a coarse, slow, irregular tremor. The latter was 

uintered particularly in the group of older women. 

Exophthalmos.—The relationship between the presence of exoph- 
almos and the age of the women at the onset of the disease as noted 

[rousseau * was confirmed. In the younger group of patients, who 
veloped their illness before the age of 35, the bulging was striking 

was rarely below 20 mm. In the older group, exophthalmos was 


quently absent, and if present was rarely marked; in only one of 


he twelve women in this group did the measurement exceed 20 mm. 
Plummer * regards exophthalmos as a most important differential 
in the diagnosis of toxic hyperplastic and toxic nonhyperplastic 
ers. It is his belief that an alteration in the construction of the 
roxin nucleus determines the production of the exophthalmos. The 
ing role of the age of the patient, as demonstrated above, indicates 
it is a change occurring in the end organs rather than an altera- 
in the thyroid structure or secretion that determines the presence 
this symptom. The degree of the exophthalmos does not parallel 
severity or progress of the disease. 
xophthalmos is not pathognomonic and can be observed in other- 
normal patients and in those with autonomic imbalance 
Ocular Manifestations —(Drs. Schlivek, Wolff, Barnett and Ten 
The ocular manifestations seem to have been greatiy over- 
hasized.® Any or all of the classical signs may be present in normal 
le or in those with autonomic imbalance. Furthermore, these signs 
lrousseau: Clinical Lectures, published by the Sydenham Society 
Plummer: Tr. A. Am. Phys., 1916, p. 138 
Sattler: Die Basedowische Krankheit, Engelmann, 1909 
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are transitory. Aside from the exophthalmometer readings, the most 
valuable sign in our experience has been the locomotion pulse of the 
vessels in the fundus ocull, 

Goiter.—Fourteen per cent. of the patients had a thyroid gland 
that was visibly and palpably normal. A normal or very slightly 
enlarged gland was the rule in the group of the older women. The 
consistency of the glands varied. Six patients presented enlargements 
that were due to discrete nodules within the substance of the gland, 
presumably either cysts or adenomas. Two of these six patients (Cases 
12 and 24), both younger women, had exophthalmos. The remaining 
four (Cases 45, 48, 49 and 51) of the older women had no exoph 
thalmos. Eight patients had substernal goiters; none of these had 
pressure manifestations. Thrills, bruits and murmurs were present 
over the gland in twenty patients; the presence or absence of these 
bore no relation to the severity of the disease. “Goiterophobia” was 
the cause of unusual mental distress in many of the patients. 

Anthropologic Make-Up.—We did not constantly encounter the 
thyroidal “type” of the endocrinologists. Many of the patients wer: 
of the thyroid habitus, as many had the characteristics of the other 
so-called “endocrine types.” That this was due to associated involve 
ment of other endocrine glands seems a rather poorly constituted bio 
logic argument. 

The Liver.—In both patients who came to necropsy the liver was 
extremely small, though in neither was there cirrhosis.’® 

Fever—lIn the acute cases and in acute exacerbations fever was 
present. When it accompanied psychoses it was of serious prognosti 
omen. 

Loss of Weight—The weight usually furnished an excellent index 
of the progress of the disease. Maintenance of weight or tendency to 


gain was a favorable prognostic index. The gain of weight was often 


quite extraordinary, and might proceed in spite of a constantly and 


greatly elevated metabolism (Cases 29 and 51). 

The Endocrine System.—The problem of polyglandular involvement 
is so difficult of approach that we shall limit ourselves to a discussiot 
of clinical findings. The observations on the thyroid have been met 
tioned previously. At the necropsy in Case 8 a persistent thymus a: 
a diminished suprarenal cortex were found. This patient also had 
atrophic testes, but the atrophy was no more marked here than 
the other parenchymatous organs. Menstrual irregularities were de! 
nitely associated with the disease in eight patients. The type of th 
disturbance was not constant and the pelvic contents were normal. 


10. Marine, David: Bull. Johns Hopkins Hosp. 28:359, 1907 
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Hematologic Findings.—The hemoglobin and red cells were normal 
) all but three patients there was a relative and absolute lymphocytosis 
[here was no definite relationship between the severity of the disease 
nd the degree of lymphocytosis. 
Metabolism.—The blood constituents showed no constant alteration 
[he nitrogenous products were normal except in Case & at the time 
the febrile psychosis, when, in the face of normal renal function, 
e values rose considerably. The increase consequently was a catabolic 
henomenon. Except for the increase in this same patient, the uri 
id and creatinin values were normal. With one exception all of 
e patients had a blood cholesterol well below the upper limit of normal. 
[he diminution in the cholesterol content was no accurate index of 
he severity of the disease. Sugar tolerance’ tests were made on 
wenty-seven patients ; in nine the return to normal was obtained within 
vo hours. This test, consequently, was not sufficiently constant to be 
reliable diagnostic sign. 
he oxygen consumption was determined in the estimations of 
sal metabolism. To establish the diagnosis of exophthalmic goiter 
clearly defined cases, such as these, the basal metabolism is of little 
lue. In another place’ we have discussed its crucial value, how- 
ver, in the exclusion from the group of exophthalmic goiter of 
atients with autonomic imbalance. We have arbitrarily chosen to 
ccept the basal metabolism as the best available objective diagnostic 
ign.’* For the present we do not accept as exophthalmic goiter a 
ise in which there is not, or has not been, a constant and distinct 
levation of the basal metabolism. For the estimation of the progress 
the disease it is unquestionably the best objective index here 


ire, however, striking exceptions to this, and patients may have severe 


manifestations of the disease and a slight elevation of metabolism 


Case 3), or they may be progressing favorably and the metabolic 


elevation (Case 29) persist unchanged. 


We have included one patient (Case 11), whose metabolism was 
I 


never above + 8. This girl was 13 years of age, her height was 66 


hes and her weight 135 pounds. Her oxygen consumption was dis 
netly elevated, but the normal figures for her age brought her basal 
etabolism within normal limits. In view of the clinical findings in 
his patient, we were compelled to ignore the metabolic test. 

Drug Reactions.—In Table 5 will be found the results of the atropin 
nd epinephrin tests. Two patients (Cases 12 and 13) did not respond 
»epinephrin. There was no constant relationship between the pressor 

11. Janney and Henderson: Arch. Int. Med. 26:297 (Sept.) 1920 

12. DuBois: Arch. Int. Med. 17:915 (June) 1916. Means and At 


Med. 24:645 (Nov.) 1919. 
13. Means and Aub: J. A. M. A. 69:33, 1917 
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and accelerator reactions, nor between the circulatory response and 
the subjective or objective symptoms. The severity of the epinephrin 
reaction may be so great as to be alarming. The drug should never 


be administered at the height of the disease, and a preliminary injec- 


tion, not exceeding 0.2 or 0.3 c.c. should be made. 
Che atropin response was absent in only 24 per cent. of the patients 
tested. It bore no relation to the epinephrin response, to the symptoms 


TABLE 5.—Responses or PATIENTS WITH EXoPHTHALMIC GOITER TO 
EPINEPHRIN AND ATROPIN INJECTIONS 
- ————EE —_ —_ - 


Before Epinephrin After Epinephrin Minims Pulse 

- — — ———. Epine_ = —_______—__- 
Pulse Blood Pulse Blood phrin Before After 
Pressure Pressure Used Atropin Atropin 


Albeck se aa ( 120 116* : 


Albert - : ‘ eee ‘ 102 32° 
Belford aeee / . hon 78 120° 
Belkin 06 120 104* 6 76 128* 
Berkowitz 114 122 f 5 100 130° 
FE. Cohen 126 114* 52 5 100 140" 
Dunkelman.... 2 136 148" 7 114 132° 
Droga - 136 f — si 
Faber.... 130° : 104 120° 
Feldman we 120 04" (1 112 126° 
Fox... , 7 3 7 80 106* 
Fisher et —_ ; 3 108 128* 
Goldstein ‘ ‘ 5 q one nee 
le ‘ 3 7 108 132° 
Griffith. . pitaues 5 106 110 
Hamburger . 112 120 
Handel.... , f 108 
Hoffman.. ‘ 938 { 38 5 104 
Honig.... 7 . 6 2 § 80 
Jandus ? 2 5 5 124 
Kaplowitz....... sl 5 2 3% j 120 
, § 104 
Litsehstein. . 3 120 
Maegelin......... os ° 108 
Nacht.... owe 7 120 
Naimon... - f xy" 5 92 
Preisler..... ee 2 : 5 112 
Raskin ‘ : 3 - 4 
Rodamon... ‘ 7 2 120 
Rosenthal , 3 2 116 
Sigismund...... a 1 
Silverstein.. eon ove , ° 96 
Spiegel..... ves : ° 130 
Tangual.. veee 8 } 112 
Weiner.... . ° x 36* ri 112 
Weistein on ‘ 100 5 9 
Wollman wane ‘ a 112 


* Positive response. 

Reeapitulation: Of 34 patients tested with atropin, 26 reacted, or 76 per cent.; 
patients tested with epinephrin, 29 reacted, or 93 per cent. 
or to the severity of the disease. The initial vagus center action was 
usually present and bore no relation to the epinephrin response. It 
should again be emphasized that both these reactions may occur in 
normal persons, and particularly in patients with autonomic imbalance 

[he interpretation of the sensitiveness to epinephrin has recentl) 
come in for a great deal of comment.'* We have shown that sensit!- 
zation to epinephrin may occur in the complete absence of the thyroid 


14. Lieb, C. C., and Hyman, H. T.: Am. J. Physiol. 63:60, 88 (Dec.) 1922 
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d, and that the alleged synergism between thyroxin and epinephrin 


the alleged action of thyroxin on the involuntary nervous system 


based on an erroneous interpretation of laboratory data 

[he subjective manifestations resulting from the epinephrin injec 
closely mimicked the original complaints of the patients. 
Psyche——These patients were characteristically sensitive, restless 
emotionally unstable. Four patients had true psychoses; in two 

these, death occurred. When the psychosis is associated w 
prognosis is particularly poor. 


TYPES OF DISEASI 

[wo factors were revealed as determinants in the clinical variety 
the manifestations of the disease. Of these, the first was the 
stence of the predisposition (autonomic imbalance). Its impor 
tance lay in the fact that the prognosis in patients with predisposition 
ust include the statement that complete symptomatic recovery could 
t be anticipated. The best that therapy can afford is a restitution to 
itonomic imbalance with the persistence of these residual symptoms 
he second and more important factor in determining the type was the 
ge of the patient at the onset of the disease. It was noted (Table 4) 
it in the older group of women exophthalmos was comparatively 
nfrequent and rarely measured more than 20 mm., the goiter was rarely 
irge, except when the enlargement was due to a discrete tumor within 
gland. The drug reactions in this older group were rarely intense 
lables 2 and 5), a fine tremor was seldom encountered but auricular 
fibrillation and diarrhea were much more frequent than in the younger 
group. Of the classical symptoms of exophthalmic goiter in women 
hose disease began after their thirty-fifth year, tachycardia alone was 
nstant—the exophthalmos, diffuse hypertrophy of the thyroid and 
he tremor being more frequently absent. The basal metabolism 
estimation in this group, fortunately, was usually high and out of 
proportion to the clinical manifestations. We? have called attention 
the frequent occurrence of the cardinal symptoms of exophthalmic 
iter in patients who have no elevation of the basal metabolism. To 
s syndrome we have applied the name autonomic imbalance, and it 
differentiated objectively solely by the basal metabolism estimation 
Other attempts to subgroup our patients were essayed and abandoned. 
ision into sympathotonic and vagotonic groups*® based on drug 
actions was not clearly defined. A subgrouping on an anatomic basis 
suggested by Plummer,’ did not hold. Plummer subgroups his 
ent into toxic nonhyperplastic and toxic hyperplastic, using as 
teria the duration of the thyroid tumor before the onset of symp- 


Eppinger and Hess: Vagotonia, Nerv. & Ment. Dis., 1917, Monograph 20 
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toms, its histologic appearance and the presence of exophthalmos 
While no histologic material is available in our cases, the subdivisior 
according to the presence or absence of exophthalmos seemed usuall) 
related to the age of the patient and independent of the nature of th 


thyroid enlargement or its duration. 


MANAGEMENT 


The patients were placed under as nearly ideal hygienic and psychi 
conditions as is possible in the wards of a large general hospital. A 
high caloric diet was ordered (about 3,000 calories). Both nurse and 
patient were instructed that gain in weight was essential to recovery 
Wet packs at 75 F. were given for the symptomatic relief of restless 
ness, insomnia and sweating. In many patients, colon irrigations were 
given without any definite rationale and without any definite ameliora- 
tion of symptoms. Phenobarbital (luminal), 144 grains, was used as 
a hypnotic. Aside from iodin (syrup of ferrous iodid), given to reduce 
the neck circumference,"* no other drug was generally employed. 

By means of the sequential history, the confidence of the patient 
was won and a definite exciting cause, usually psychic or infectious, 
revealed. When a direct exciting relationship to focal infection was 
demonstrable, surgery was restored to, with results that were occa- 
sionally excellent. 

The patients were told that operation would not be necessary and 
that an attempt would be made to restore them to economic useful- 
ness, though a few of their symptoms might persist. On discharge, 
they were warned that they were to regard themselves not as cured, 
but in an arrested condition and that it was necessary for them t 
take particular care of themselves and for their families to take partic 
ular care of them, without coddling. The demonstration to the active 
patients of those whose disease was arrested was a therapeutic boon 

Only one specific therapeutic endeavor is recorded. In two patients 
(Cases 6 and 14) an acute exacerbation of symptoms, accompanied by 
fever (febrile crisis), occurred. Intravenous injection of thyroxin was 
followed in forty-eight and sixty hours, respectively, by lysis and 
striking improvement in the entire clinical picture. The patients had 
previously seemed to be on the verge of death. 

COURSE AND PROGNOSIS (TABLE 


There was a tendency to recovery in these patients that was grat! 
fying, even astounding, and to which, at present, we are inclined t 


attribute many, if not most, of the so-called cures. As a rule, th 
] 


) 


patients were kept in bed for from six to ten weeks. Of the su 


16. Marine, David, and Kimball, O. P.: Prevention of Simple Goiter in Mat 
Arch. Int. Med. 25:661 (June) 1920. 





KESSEL, HYMAN AND LANDE—GOITE! 449 
tive symptoms, asthenia and palpitation persisted most constantly 
e other symptoms were usually alleviated. (tf the objective mani 
stations, the goiter, exophthalmos and basal metabolism elevatior 
rsisted, but were distinctly lessened 


[he patients were then sent to the country for a month. The 


ijority of the women went to the Loeb Home, where the intelligent 


peration of Mrs. Israel, the superintendent, did much to secure for 
em the mental and physical rest they so greatly needed. Most marked, 
ing this period was the large gain in weight. Further diminution 
the symptoms occurred, and at the end of that time economic restitu 
n was possible, though symptomatic cure seldom occurred. 
Exacerbations occurred several times, always subsequent to a tre- 
endous psychic trauma or an acute infection, usually tonsillitis o1 
nusitis. One patient (Case 6) had a true recurrence following over- 
rk and acute tonsillitis. Practically all of the patients have been 
bserved for more than a year and are still under our care 
Several additional clinical points are to be observed in rendering 
prognosis: (1) After the fiftieth vear, the prognosis is poor 
Complete recovery should never be expected, especially in those patients 
have had a previous autonomic imbalance. (3) Those patients 
many symptoms and a slight metabolic elevation often run a pro 
ted course. (4) A catabolic accumulation of products in the blood 
evil omen. (5) Similarly, with a febrile crisis or psychosis, the 
look is precarious. (6) Favorable indications are: gain in weight ; 
te onset in a previously healthy person ; social and economic freedom, 
nd the presence of sufficient ignorance on the part of the patient to 
sure strict obedience, or sufficient intelligence to insure helpful 
peration. 
DISCUSSION OF RESULTS 
Fatal Cases —Five patients died. Of these, one died as the result 
a hemorrhage from a gastric carcinoma and another died from 
diac failure following pyelitis, pneumonia and pericarditis. Two 
iths were directly due to the exophthalmic goiter. Of these, one 
tient (Case 38) was observed by us only two days. She was admitted 
th a febrile psychosis and it was necessary to transfer her to the 
hopathic ward at Bellevue Hospital, where she died later rhe 
patient (Case 9) died in our wards with a febrile psychosis and 
intense accumulation of catabolic products in the blood stream 
fifth death occurred in a young girl (Case 14) during her cor 
lescence. This was a status death. She had been admitted to the 
spital with a febrile psychosis. After a febrile period of three weeks, 
roxin, 3 mg., intravenously, was followed in forty-eight hours by 


is and complete recovery. She was sent to the convalescent home, 





450 ARCHIVES OF INTERNAL MEDICINE 


ind there, after a few weeks of steady improvement, experienced hea 
iches. While suffering one of these, she had a convulsion and die 
Necropsy revealed the findings typical of status and nothing else. This 
patient had had a subtotal thyroidectomy in Russia seven year 
previously. 

Failures —Two cases are reported as complete failures. ‘ue patient 


Case 19) has been lost from sight, but we feel that she would hav 


kept in communication with us had her condition been satisfactory) 


(This patient since reports herself as economically restored.) T1 


second failure was in a woman, aged 53, with auricular fibrillation ar 
persistent diarrhea (Case 50). Surgical intervention was suggested, but 
the surgeons did not regard her as a sufficiently safe risk to attet 
operative interference. 

Remissions —One man (Case 6) had a real remission following 
overwork and an acute tonsillitis. He had been well for one y 
previously. 

Economic and Social Incapacity—(Table 1 ). Three patients ar 
still economically incapacitated. Of these, one (Case 51) is still suffer 
ing sufficiently from her disease to make her useless socially. She has 
improved, however, and is still improving steadily. The other two 
patients who are incapacitated (Cases 46 and 48) have both improve 
greatly as far as the symptoms referable to the exophthalmic goite: 
are concerned, but the former has suffered an acute hydrops of the 
gallbladder, and the latter is decompensated as the result of auricular 
fibrillation. It will be observed that one of the two failures and 
three women who are still incapacitated are the oldest members of t! 
group. 

Return to Economic Status —( Table 1). Forty-one, or 82 per cent., 
of these patients have been socially or economically restored. Ot 
these, twenty-seven, or 54 per cent., were restored within four months 
and four, or thirty-one patients all told, within six months of thei 
hospital entry. The protracted recoveries were almost invariably con 
plicated by some other factor, such as sinusitis, pregnancy or continu 
psychic trauma. Four of these female patients have successfull 
completed pregnancies. 

Chese forty-one patients, together with the three who, though sti 
incapacitated, are yet making strides toward recovery, make forty-fou: 
patients in whom the spontaneous course of the disease has been towat 
recovery on an economic basis. In the large majority of cases econom 
restitution may be anticipated within six months, and in a fair majorit 
within four months. In but one of these patients, the majority o! 
whom have been followed now for a year or more, has a true remiss’ 


occurred. 
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should again be emphasized that we refer here to economi 
very. Symptomatic recovery does not occur completely in thes« 
le oTesE a) 


tients. Palpitation and tachycardia on exertion, a certain deg 
id enlargement and exophthalmos, do not completely and perma- 
tly disappear in any case. These patients are not cured 
ease is in a stage of arrest. This report, furthermore, is not final. 
se patients are still under observation and will be maintained so 
lefinitely. This report is inclusive up to June, 1922 
Nevertheless, the restoration of forty-four of fifty patients to 
nomic recovery in so short a time is sufficient to emphasize pointedly 
tendency of this disease to spontaneous arrest in the vast majority 
instances. 
BASAL METABOLISM AS INDEX OF PROGRESS 

In addition to the use of the social and economic restitution as an 
ex of the course of the illness in these patients, we have followed 
basal metabolism. This is beyond doubt the most useful objective 
terion with which to estimate the course and end result in exoph- 
ilmic goiter. Of the fifty-one patients recorded we have satisfactory 
ta of forty-five. Six* patients did not have a sufficient number of 
idings. Among these were four fatal cases, and in the case of the 
) patients who remained alive (Cases 5 and 10) readings could not 
made because of the refusal of the patients to submit to further 
ts. Both of these patients, however, are progressing favorably and 
ve been at work for the past few months. Of the forty-five on 
m sufficient data are available, thirty-two, or 71 per cent., (Table 1) 
present have a basal metabolism of less than plus 18 per cent. Of 
twenty-one had fallen to below plus 18 per cent. within four 


onths. Five other patients have fallen to below plus 25 per cent. 


ese, 


other words, thirty-seven of the forty-five patients, or 82 per cent., 
ve fallen to below plus 25 per cent., and in the majority of these, 
fall has occurred within four months. 

Nine patients still have a basal metabolism exceeding 25 per cent 


only ene woman has the metabolism risen under observation. This 
nt (Case 51) is the oldest member of the group, and though her 
etabolism remains elevated, she is slowly losing her symptoms. 


In the one patient in whom a true recurrence was observed (Case 6), 
basal metabolism rose. In one patient (Case 13), the metabolism 
e with an exacerbation. Temporary elevations were observed also 
even other patients. These were all definitely associated with the 
ence of conditions other than active exophthalmic goiter, such as 
te gastro-enteritis, sinus infection, pregnancy, psychic insult. All 
these causes will be recognized as exciting factors in exophthalmic 
ter and emphasize the necessity of maintaining the closest scrutiny 
these patients far into their convalescence. 
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The correspondence of the restitution to economic usefulness, and 
the fall in the basal metabolism is very striking. There are, however: 
a few notable exceptions in which economic restitution occurred with 
out a fall in the basal metabolism. Thus one patient (Case 17) was 
able to do her housework and be symptom free with a basal metabolisn 
of plus 52 per cent. on repeated examinations. Furthermore, this 
woman gained weight even with this elevated metabolic cadence. 

The fact that a striking and persistent fall in basal metabolisn 
occurs in the vast majority of these patients; that this fall persists in 
the majority of them, even under the most adverse social and economi 
conditions, must serve to indicate strongly that there is in this disease 
a marked tendency toward restitution to normal, in patients whi 
receive no specific therapy (“spontaneous course”’). 

The use of the figures obtained in this group of patients wher 


plotted should serve to act as a valuable index in the evaluation of 


specific therapeutic procedures."’ 
CONCLUSIONS 

1. A careful study of the course of fifty patients suffering from 
exophthalmic goiter is presented. 

2. An attempt was made to ascertain the natural or spontaneous 
course of the disease. While this could not be accomplished, at least 
no “specific’”’ measures were attempted. 

3. Special care was taken to follow these patients after their dis- 
charge from the hospital, and attempts will be made to continue t 
maintain these patients under observation. 

4. The disease seems often to develop on the basis of a diathesis 
(autonomic imbalance ). 

5. Focal infection, sex epochs and psychic insult are frequent 
exciting causes. 

6. Pathologic studies usually reveal a universal cellular involvement 
Thyroid hyperplasia is neither specific nor constant in the findings, 
and only by unmerited inferences can a fundamental etiologic role be 
ascribed to the alleged hyperthyroidism that supposedly accompanies 
hyperplasia. 

7. Variation in the clinical picture was not due to alteration in th 
thyroid architecture. Adenoma may be seen with any type of diseas 
Only by unmerited inferences can a fundamental etiologic réle be: 
ascribed to adenomas or to their supposed increased or toxic secretiot 

8. The symptoms of exophthalmic goiter are almost all sympath 
mimetic. 

17. Kessel, Leo; Lieb, C. C., and Hyman, H. T.: A Study of Exophthaln 
Goiter and the Involuntary Nervous System, IX. An Estimation of the Path 


genesis and the Evaluation of Therapeutic Procedures in Exophthalmic Goit 
J. A. M. A. 79:1213 (Oct. 7) 1922 
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9. The fully developed syndrome is marked by an elevated metabolic 
idence as best measured by the basal metabolism. By this alone can 
s disease be differentiated from autonomic imbalance. In the stage 
arrest, differentiation can be made only by the history of the crisis. 

10. The clinical picture varies as the age of the patient at the time 
onset of the disease. In other words, the variation, especially in 
gard to the presence and extent of the exophthalmos, is dependent 

the end tissues of the patient, rather than on the specific elabora- 
n of any toxic product. 

11. In women who develop the disease after the thirty-fifth year, 


<ophthalmos is mild, if present at all; diffuse enlargement of the 


yroid is more often absent than present; hoarseness and fine tremor 
ire rare, and diffuse pigmentation, diarrhea and auricular fibrillation 
re comparatively frequent. 

12. Complete restitution to the normal rarely, if ever, occurs. 
[Exophthalmos, thyroid enlargement, lability of the pulse rate and the 
sympathomimetic symptoms do not entirely and permanently disappear. 

13. A response to atropin and epinephrin, injected subcutaneously, 

usually, but not invariably, obtained. Epinephrin sensitiveness has 
nothing whatever to do with thyroid function. 

14. The spontaneous course of exophthalmic goiter is toward arrest 
in the vast majority of cases. In patients who develop the disease late 
n life (after 45 or 50) the prognosis is poor. If these cases be excepted, 
he prognosis is excellent under a regimen of “skillful neglect.” 

15. To establish the efficacy of any specific therapeutic measure, 
one should demand that definite proof be offered that the results 
btained are better than these reported here of the “spontaneous”’ 

urse of the disease. 

16. Until a specific diagnostic test is discovered, no reported case 

exophthalmic goiter should be accepted as a genuine case unless 

e basal metabolism is distinctly and repeatedly elevated. 


18 


GENERAL CONCLUSIONS (ARTICLES I-IX) 


1. Thyroid hyperplasia and thyroid adenoma may exist for years 
ithout at any time causing sympathomimetic symptoms or alteration 
metabolism. 
2. Disturbances of the involuntary nervous system clinically occur 
quently (autonomic imbalance). 
Such disturbances are usually not attended by metabolic elevation 
+. While these clinical manifestations of disturbances of the involun 
nervous system (autonomic imbalance) are often associated with 


18. I-II, Am. J. M. Sc. 165, March, 1923; III, Arch. Int. Med. 31, March, 
3; IV-VII, Am. J. Physiol. 63:60, 68, 83, 88 (Dec.) 1922; VIII, J. A. M. A. 
79:1009 (Sept. 30) 1922; IX, J. A. M. A. 79:1213 (Oct. 7) 1922 
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thyroid hyperplasia, there is no reason to believe that the thyroid 


enlargement is causative and many reasons for thinking that it 
secondary and symptomatic. 

5. In exophthalmic goiter the dominant derangement is 1in_ the 
realm of the involuntary nervous system. This may not be primary, 
but the primary cause, whatever it be, must at least operate through 
the mediation of the involuntary nervous system 

6. The primary cause of exophthalmic goiter must be sympathy 
mimetic. 

7. There is a close relationship between exophthalmic goiter and 


autonomic imbalance. ‘The latter usually presages the former, and is 


probably a stage in its development. 

8. Evidence is presented to show that thyroxin is not sympatho- 
mimetic either directly or indirectly through synergism with epinephrin 
even if it be granted that epinephrin controls the involuntary nervous 
system either in the tonic state or in emergency.’ 

There is a marked tendency in patients with exophthalmic goiter to 
recover spontaneously. This factor must be carefully considered in 


evaluating “specific” therapeutic procedures. 


Miss Grace Mayer has acted as volunteer secretary since the beginning of 
this work. She has kept the records, arranged the files, kept in communication 
with the patients and assumed all the burdensome details pertaining to the 
publication. It is in no perfunctory spirit that we acknowledge our appre 
ciation to her for her unflagging effort, her conscientiousness and her intelli 
gent cooperation. 
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19. Lieb, C. C., and Hyman, H. 17 Am. J. Physiol. 63:68, 83 (Dec.) 1922 





